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GENERAL INFORMATION 


REGISTRATION AND INFORMATION 
Athenian Lobby, Athens Hilton 


Hours: 


Saturday, S July ccc ccc ceccceuveceeveveneaeer es 1200 + 1800 
Sunday, 6JUly ccc cccseeveccesaneseveeatecenss 0800 = 1700 
Monday, and Tuesday, 7°8 July....... 00005 eee es 0830 + 1700 
Wednesday, 9July ccc cicsreveceeeeeeveree ss 0830 - 1300 
Thursday, lOJuly. cc cccccecceeeveesvseeeeeee 6 0830 - 1700 


For information of any kind, consult the Symposium Reglstra- 
tlon/Information Desk, 


Notices about Symposium events will be posted on bulletin 
boards near the Information Desk, 


SECRETARIAT 
Symposium and UMS stat will be available at the Information 
Desk in the Athenian Lobby throughout the hours shown above, 


MESSAGES 

Those who wish to leave messages for registrants during the above 
hours should ask the hotel operator (Athens Hilton telephone 
number: 720-201) for the 7th Symposium Information Desk, 
Athenian Lobby. Messages will be posted on the bulletin board 
adjacent to the Information Desk. 


BANQUET AND LUNCHEON TICKETS 
Available ut the Registration/Information Desk, Athenian Lobby, 


AN EVENING IN PIRAEUS 

The Symposium Banquet will be held atthe National Yaeht Chub 
of Greeee in Phravus on 8 July, The Club ds ana promontocy 
overlooking the Aegean, da ‘Turkilimana (Bay of Turks), and 
Athets (ten mtles away) ean be seen from the deck where cocktails 
will be served, Che Acropotis, lighted in the summer, adds to che 
spectacular view, Dinner (Fish, Veal Jurdinivn, Greek Salad, and 
unlimited servies of Achaia Clatss Rose Wine) nnd entertainment 
follow, 


Tickets are 1260 Drachmas per person and musi be purchased by 
1500 Hours on Sunday, 6 July. 

The price Includes cocktalls, dinner, wine, eatertiinment, and 
transportation to sind trom the Hilton, with a@ tour through the an- 
vlent harbor en route 


UMS LUNCHEON 

The Undersea Medical Society Annual Business Meeting, presen: 
lation of awards and the Susaine Kronhein Memorial Lecture, 
will take phice durhig a hineheon on 9 July. atthe Athens Hilton 
Hotel, 
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Tickets are 500 Drachmas per person and must be purchased by 
1200 Hours on Monday, 7 July, 


VISITOR INFORMATION 

Information on Athens attractions, museums and tours Is 
available at the Symposium Registration/Information Desk, 
Athenian Lobby, 


CURRENCY EXCHANGE 

Exchange of foreign currencies may be made at the lonian and 
Popular Bank of Greece, located off the main lobby of the 
Athens Hilton Hotel, 


AIRLINE RESERVATIONS 

Several of the major airlines have offices in the Athens Hilton, 
DO NOT FORGET TO RECONFIRM YOUR RETURN 
FLIGHT, 


HOTEL DINING AND LOUNGE FACILITIES 

The Athens Hilton facilities include the Trattoria, an Italian 
specialties restaurant; the Taverna Ta Nissia, a tavern following 
the Greek style; a Roof Top Supper Club overlooking the 
Acropolis; the Pan Plano Bar; and the Byzantine Coffee Shop 
which is open 24 hours daily, The Coffee Shop is extremely busy 
and, accordingly, the service can be rather sluw so allow sufficient 
time in your schedule if you intend to breakfast in the hotel, 


SYMPOSIUM PROCEEDINGS 

The PROCEEDINGS of the 7th Symposium will be published 
shortly after the meeting. If you wish to be included on the mail- 
ing list to recleve order forms for the PROCEEDINGS when 
available, please leave your name and address at the Registra. 
tlon/Information Desk, 


CONTINUING MEDICAL EDUCATION CREDITS 

The program of the 7th Symposium, including the Undersea 
Medical Society and European Undersea Medical Society ses- 
sions, has been certifled for one CME hour credit for each hour 
of scientific se.sions attended, Certification forms are available at 
the Symposium Registratlon/Information Desk, Athenian L.ob- 
by. 
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PROGRAM 


SATURDAY, 6 JULY 


REGISTRATION AND INFORMATION - Athenian Foyer 
1200 to 1800 Hours 


SUNDAY, 6 JULY 


REGISTRATION AND INFORMATION - Athenian Foyer 
0800 to 1700 Hours 


UNDERSEA MEDICAL SOCIETY ANNUAL 
SCIENTIFIC MEETING 


WELCOME AND OPENING REMARKS 
0815 - Terpsichore Ballroom 


JEFFERSON C. DAVIS, President, Undersea Medical 
Society 


SESSION t 


DECOMPRESSION — ‘Terpsichore Ballroom 
Co-Chairmon: Hy Vs HEMPLEMAN and B, G. D'AOUST 


0830 Evaluation of different decompression schedules by 
agarose gel bubble, Y. MANO, M. SHIBAYAMA and H. 
MAEDA 

0848 ‘The development and testing of high atdtude diving (ables 
using extrapolated U.S. Navy erltical tissue pressure 
criteria, Rv L, BELL, A. C. THOMPSON and R. E, 
BORGWARDT 

090) Non-Haldanian decompression sehedules, TD, 
KUNKLE, E, L. BECKMAN and BD. E, YOUNT 


O9TS The perfuston/ diffusion dilemma: resolutlon and clarifica- 
tlon by Isobaric gas switching, BR. G. D'AOUST, C. 
YOUNG, R, WHITE, and R. DUNFORD 


0930) Pitfalls in the diagnosts of dysbarie osteonecrosis and (he 
significance of suspected lesions. J. Ke DAVIDSON, W. P. 
TROWBRIDGE and D. N. WALDER 


0948 Scuba diving in pregnancy. J, H. G. RANKIN, E. N. LAN- 
PHIER, M. K. STOCK and D. F. ANDERSON 


SESSION 2 

POSTER PRESENTATIONS — Nectar/Ambrosia Room 
0830-1200 (Coffee with the authors 1000-1030.) 

Board # 


I Treatment of cardiovascular dysfunction resulting trom 
cerebral alr embolism, D, E, EVANS, A. I. KOBRINE, 
E. T. FLYNN and M. E, BRADLEY 


Neurophysiological and biochemical studies in He-N-09 
atmosphere at 11 ATA. I, STOILOVA, V. KOLEV, |. 
DOSSEVA, L. VENKOV, Ts, TENCHEVA, A, 
DISHELOV and A. VARBANOVA 


Visceral malformations, resorptions, and birthweight 
among fetal rats exposed to alr at inereased dtmospherte 
pressure, M. E, BOLTON and A, L, ALAMO 


Brainstem evoked potential changes associated with vara: 
Hons In middle-ear pressure, B, M, CLOPTON and J, M. 
MILLER 


Analysis of medical reasons for withdrawing medical cer: 
tification of fitness in commercial divers Inthe UK, We A, 
CROSBIE 


Modeling, measurements, and moments of Inert gas ex 
change, P. K. WEATHERSBY and L. D, HOMER 


The effects of cold stress on venots gas bubble production 
In man following a no-deeompression dive, R. DUNFORD 
and J, HAYWARD 


Size distrlbutlon of Intravascular bubbles induced by 
decompression, B,D, BUTLER, B. A. HILLS and T, E. 
SUTTON 

Thermal effects of recompressed bubbles, Re G. 
BUCKLES, M., E. COX and J. B, ECKENHOFF 


Results of validation testing of fying-after-diving 
schedules, B, E. BASSETT 


An anitlysis of the effects thot hyperbarle oxygen has upon 
pressure reduction tolerances in rats and humans, D. E. 
YOUNT and D. A. LALLY 


Physicochemical: properties of the nonionic surfactants 
surrounding gas cavitatlon nuclei (microbubbles), J. §, 
D'ARRIGO 


SESSION 3 


HYDROSTATIC PRESSURE ~— ‘Terpsichore Baliroom 
Co-Chairmen: J, C. ROSTALIN und P, B, BENNETT 


1030 


{045 


{100 


HS 


11.30 


1145 


Acute Injection of phenytoln and long liteney evoked 
potentials in guinea pigs under high pressure helium, 
P, G. KAUFMANN, J. C. FARMER, JR. and F. G, 
HEMPEL ‘ 
Evaluated microvibration on cat under the compresston ef: 
fect to $1 ATA (He-N,-O,), K. SEKI, H, NAKAYAMA 
and M. MATSUDA 


H.P.N.S, fs human ducing $8 hours compression to 450m 
with N, injections, J. C, ROSTAIN, B, GARDETTE, 
M. C, GARDETTE-CHAUFFOUR and R. NAQUET 


Diazepam under hyperbaric conditions in cats, L, GRAN, 
R. COGGIN and P. B. BENNETT 


Changes in red cell membrane enzymes in man during 
simulated dives of up to 55 bar in hellum-oxygen, J. A, 
PACIOREK and R. F. CARLYLE 


The effect of hydrostatie pressure on enzymes Involved in 
the oxygen metabolism, E. MORILD and J. E, 
@LMHEIM 


SESSION 4 


OXYGEN [ -- ‘Terpsichore Ballroom 
Co-Chairmen: Y. G, ZORBAS and M. D. FAIMAN 


1500) The effect of hyperbaric oxygen inhalation upon the 
ultrastructure of the lung alveoli. T, K, AKERS 


1515 Alterations in oxidative metabolism during recovery from 
pulmonary oxygen toxicity. W. D. CURRIE, P. C. 
PRATT and A. P, SANDERS 


1$30 On the influence of exogenous and endogenous substrate 
accumulation on drug induces variations in glutamic acid 
decarboxylase activity prior to oxygen high pressure ex- 
posure, B, E, SEGERBO 


1845 Oxygen convulsions in mice. Influence of nitrogen admix- 
ture. N. BARTELSON, 0. CRIBORN and A. MUREN 


1600 Hop-induced cerebral vasoconstriction, its contribution to 
CNS-toxicity kinetics, B. BLEIBERG, A. LANIR and D. 
KEREM 


1615 ‘Tolerance of mice to pulmonary oxygen toxieity, A. 
LANIR, D. KEREM and D. GERSHON 


1630 CNS and pulmonary oxygen toxleity during Intermittent 
exposure to hyperbaric oxygen and alr, D. KEREM, C. 
BITTERMAN and B, BLEIBERG 


SESSION § 


POSTER PRESENTATIONS — Nectat/Atmbrosia Room 
1500-1900 (Coffee with the authors 1645-1715) 
Bourd # 


1 Stress und mental performance under water, P. G. A.M, 
JORNA : 


2 Noninvasive continuous monitoring of diver pulmonary 
performance. M. J, ACKERMAN 


3 Hydrostatle pressure: [ts effects on cellular membrane lon 
transport, W. R. GALEY, P. S. VAN NICE and C. V. 
BEATO 


4 The effects of prone immersion on lung funetlon. 
DASKALOVIC, A. HASHIMOTO, E. H, LANPHIER 
and W. G, REDDAN 


5 Thoravie shape, lung volume and diaphragmatic contrac: 
tlon during, Immersion. V*D. MINH and G. F, DOLAN 


6 = Blood metabolites in resting and exercising rats at various 
partiul pressures of nitrogen und oxygen, R. de G. HAN- 
SON, R. M. GRAY, P. SMYTHE and K. G. M. M, 
ALBERTI 


B = Emergeticy thermal protection for saturation diving, 
G, H. EGSTROM and A. DICHARO 


9 — Heat stress during dives In warm water. 1. HOLMER and 
G. KIHLSTROM 


10 Effect of body temperature and composition on recovery 
from hypothermia, J. B. MORRISON, J, 8S. HAYWARD 
and M, L. CONN 

11 An electromyographie study of shiver in immersed humiat 
subjects. P. A. LAEZZO, R. W. PETRY and R. §. POZOS 


12) Ananalysis of emergency healing requirements for person: 
nel transfer capsules, E. H. WISSLER 


SESSION 6 


OXYGEN II — ‘Terpsichore Ballroom 
Co-Chairmen; E. KINDWALL and D, ELLIOTT 


1715 Induction of cytochrome P-450 by hypoxia and hyperoxia 
in vivo and in vitro, H, A. ROWE, S. F, GOTTLIEB and 
I. 8, LONGMUIR 


1730 Hydrogen oxygen exposure of rabbits at 30 ATA with 
multiday survival. H, E, ORNHAGEN, C. E. G. LUND- 
GREN and A. MUREN 


1745 Effeet of normobarie and hyperbaric oxygen on cyanide in- 
toxication, T. TAKANO, Y. MIYAZAKI, 1. 
NASHIMOTO and K. KOBAYASHI 


1800 = Hyperbarle oxygenation: Tissue oxygen characteristles In 
chronic, soft issue wounds, P. J, SHEFFIELD 


1815 Adrenergic and cardiopulmonary responses to exetelse 
with alt and hellum-oxygen at 1 ATA. E, T. FLYNN, D, 
E. EVANS, K, M. GREENE, D, C, LeGRYS und R. P. 
LAYTON 


1830 = Differential performance behavior after a 40-hour com. 
pression to 480 MSW, C, LEMAIRE 


1845 Influence of exerelse on ventilatory capacity at depth. A. 
PASCHE and C. LUNDGREN 


7TH SYMPOSIUM OPENING RECEPTION 
2030 Hours - Pool Area 
HOSTED BY THE GREEK GOVERNMENT 


MONDAY, 7 JULY 


REGISTRATION AND INFORMATION - Athenian Foyer 
0830 to 1700 Hours 


7TH SYMPOSIUM ON UNDERWATER PHYSIOLOGY 


WELCOMING REMARKS 
0830 Hours - Terpsichore Ballroom 


Ad. BACHRACH, Symnpostim Chalestan 

C.J, LAMBERTSEN, University of Pennsylvania Medical Comtor 
8. G, ALIVISATOS, University af Athens 

S. MARKETOS, Secretary Genvral, Minisiry of Soctal Services 


SESSION 7 


OXYGEN TOXICITY — Terpsichore Ballroom 
Chairman: H. SALTZMAN, Co-Chairman: M. W. RADOMSKI 
Rapporteur. Av B. FISHER 


0900 = Review: Current concepts of oxygen toxicity. J, CLARK 


0930 Mechanism(s) of central oxygen toxicity: A re-evaluation, 
M. D. FAIMAN, R. J. NOLAN, D. E. DODD, J. M. 
WAECHTER, R. C, DIRKS, K. HAYA and J. A. 
ZEMPEL 


0950) The central role of ammonia in OHP induced convulsions. 
E. W. BANISTER and A. K. SINGH 

1010 Coffee and Poster Presentations 

1040 Changes in cell volume following hyperbaric exposure: A 
manifestation of oxygen toxicity, J. POOLEY and D. N, 
WALDER 

1100) Lung ATP turnover during oxidant stress, A, B. FISHER 

1120) Protection from pulmonary oxygen toxleity by treatment 
with low doses of bacterial endotoxin. L, FRANK, M-J. 
CHIANG and D, MASSARO 

1140) Evolution of pulmonary diffusing cupacity after deep 


saturation dive with high O, level during decompression, 
R. H. HYACINTHE and B. BROUSSOLLE 


SPECIAL FILM 
1200 Hours - Terpsichore Ballroom 
The Duke 650 Meter Dive, P, B, BENNETT 


POSTER PRESENTATIONS — Nectar/Ambrosia Room 
0900-120) 


SESSION 8 


PSYCHOMOTOR PERFORMANCE AND HIGH PRESSURE 
NERVOUS SYNDROME 


Board # 
2 A theory of Inert gas narcosis, B, FOWLER 


3 Assessment of the high pressure neurological syndrome 
(HPNS): A new method of measuring tremor in an animal 
model, J, A. BAKER, M. J, HALSEY, B. WARDLEY- 
SMITH and R. T. WLOCH 


4 Genetics of variability in susceptibility to HPNS ‘Type | 
seizures In mice. R. D. MeCALL and D, FRIERSON, JR. 


Criteria analysis of selection for deep diving (EEG and per- 
formance), J. C, ROSTAIN, C. LEMAIRE, M. C, 
ee S. DOUCET and R. NA. 


6 = Modification of glectrophysiological sleep under the hyper: 
burle environment (ALATA, He-N-O,, 34 days, 3 divers), 
K. SEKI, H. NAKAYAMA and M. MATSUDA 


nm 


SESSION 9 


CARDIO-RESPIRATORY EFFECTS 
Bourd # 


7 Inertanee aso factor in uneven ventilation in diving. J. R. 
CLARKE, M. A. FISHER and M. J. JAEGER 


8 The arrhythmogenic potency of hydrostatic pressure on 
cardiac conduction, T. J. DOUBT and P. M. HOGAN 


WORM URHAME hireNRHe tear rreete rete SS eee 
Vale eet ete bet 


9 The effect of alcohol on the cardiovascular adjustments of 
the dive reflex in man. L. E, WITTMERS, JR., 
L. FAIRBANKS, S. BURGSTAHLER and R. 8. POZOS 


10 Pulmonary funetion in divers. M, CIMSIT and V. FLOOK 


if Regulation and frequeney of heart rate during op. n-sed 
saturation diving, S. M. GOSOVIE and A, I. RADOVI 


12) Influence of the inspiratory effort and swallowing on the 
cardiovascular response to sinvilated diving and breath- 
holding. T, F. HUANG und C, T, PENG 


13° Ventilation, pattern of breathing and getivity of 
respiratory muscles in awake cats during oxygen-hellum 
simulated dives, G. IMBERT, Y. SAMMES, N. NARAKI, 
J, C, DUFLOT, M. HUGON and C. GRIMAUD 


14 Physiological: responses to immersion at 31 ATA 
(Seadrugon IV), M, MATSUDA, S, K. HONG, H. 
NAKAYAMA, H. ARITA, Y. C. LIN, J. CLAYBAUGH, 
C, LUNDGREN and R. M. SMITH 


15 The effect of water temperature on vital capacity during 
head-out immersion, D. I. KURSS, C. E. G. LUND- 
GREN und A, J, PASCHE 


SESSION 10 


OXYGEN SUFFICIENCY AND UTILIZATION WITHIN THE 
CELL — Terpsichore Ballroom 

Chairman: Av KOVACHS Co-Chairman: J, C. DAVIS 
Rapporteur: L. A. KIESOW 


1500 Review: Current concepts of oxygen sufficiency and utiliza: 
tlon within the cell, F. EF, JOBSIS 


1830) Use of aortle body and carotid body chemoreceptors as tn 
ternal probes to monitor tissue oxygenation, 8. LAHIRI 


1580 Heterogeneity of capillary disteibutlon and capillary cir 
culation in mammalian skeletal muscles, E. M, RENKIN, 
S. D. GRAY, L. R. DODD and B.D. LIA 


1610) Retinal oximetry with hypercapnia and hyperbaric oxygen, 
F. G. HEMPEL, S, R. BURNS and H. A. SALTZMAN 


1630) A mechanism for the beneticlal effect of hyperbaric oxygen 
on staphylococcal osteomyelitis. J.T, MADER and G. L. 
BROWN 


1650 = Coffee and Poster Presentations 


SESSION 11 


METABOLISM AND THERMAL PHYSIOLOGY -- ‘Terp- 
sichore Ballroom 

Chairman: K, BONDI; Co-Chairman: M. MATSUDA 
Rapporteur: G. EGSTROM 


1720) Review: Current concepts of metabolism and thermal 
physiology, P. WEBB 


1750) An analysis of heat stress under hyperbarie condithons, 
K. R. BONDI 


1810) Contribution of metabolle and respiratory heat to core 
temperature gain after cold) water linmersion, Mi L, 
CONN, P. A. HAYES and J, B. MORRISON 


1830) The metabolic and thermal status of divers during 
simulated dives to SS bar, M. P, GARRARD, P. A. 
HAYES, R. F. CARLYLE and M. J. STOCK 


POSTER PRESENTATIONS — Nectar/ Ambrosia Room 
1500-1300 


SESSION 12 


MOLECULAR AND CELLULAR EFFECTS OF HYDRO- 
STATIC PRESSURE 
Bourd # 

1 A study of the specifie action of “per se’ hydrostatic 
pressure on fish considered as a physiological model, L. 
BARTHELEMY, A. BELAUD and A. SALIOU 

2 Osmotic fragility of erythrocytes: Effects of hydrostattc 
pressure und pentanol, A. C. HALL and A, G. MAC- 
DONALD 

3.) A mathematical analysis of high pressure and anaesthetic 
effects, M. 3, HALSEY, A. F. MOTT, C. C. SPICER and 
B. WARDLEY-SMITH 

4 Contrasting actions of hydrostatic pressure and helium 
pressure an growth of saccharomyces cerevisiae, S. R. 
THOM and R. E. MARQUIS 

S Effects of different normoxic hyperbarie exposures on 


glucose, lactate and glycogene brain concentrations, T. 
OBRENOVITCH and F, BRUE 


6 ‘Toxic effects of oxygen on the functions of pulmonary 
cytochrome P-450, G, H, GURTNER, A. SYBERT, A. 
KNOBLAUCH, N, BRENNEN, M. PEAKE and J, T. 
SYLVESTER 


SESSION 13 


INERT GAS EXCHANGE AND DECOMPRESSION 
Board # 


7 Study on detinition of maximum permissible gas flow in 
lungs during decompression, J. PARC and J. LE 
CHUITON 


8 Evaluation of desompression tables by a model describing 
bubble dynamics in (sue, § MEISEL, Y. TALMON and 
D, KEREM 


9 Computer simulation of diffusive gas mixing in the hing at 
10 ATA, H. DP. VAN LIEW 


10 = Some recent experiments on bubble formation in super: 
saturated gelatin. BD. E. YOUNT, C. M. YEUNG and T. 
D. KUNKLE 


SESSION 14 


HEALTH HAZARDS 
Bourd # 


I Microbiological studies on acute otitis externa in satura. 
lion divers, 8. R. ALCOCK 


12) An epldembological study of fatal diving accidents in (wo 
commercial diving populations, M. E. BRADLEY 


13 = Drug therapy of decompression sickness, B. BROUS- 
SOLLE 


I4 Decompression sickness in commercial diving population, 
M. R. CROSS and L. A. BOOTH 

1S Ansevaluation of cardiopulmonary resuscitation tech: 
niques for use ina diving bell. R. MYERS and M. E. 
BRADLEY 


TUESDAY, 8 JULY 


SESSION 15 


MOLECULAR AND CELLULAR EFFECTS OF HYDRO- 
STATIC PRESSURE — Terpsichore Ballroom 

Chairman: L. BARTHELEMY; Co-Chairman: M, J, HALSEY 
Rapporteur, A. G. MACDONALD 


OM1S Review: Current concepts of molecular and cellular effects 
of hydrostatic pressure, A. G. MACDONALD 


0945 Elfeets of hyperbaric conditions on the multiplication of 
Echo 11 Herpes Simplex Virus (Type { and Type 2) in 
tissue culture, C, CHASTEL, L. BARTHELEMY, A. 
BELAUD and A. MICHAUD 


1005 Effect of hydrostatic pressure on active transport, 
metabolism and the Donnan equilibrium in human 
erythrocytes. J. M. GOLDINGER, B. S. KANG, R. A. 
MORIN, C. V. PAGANELLI and S, K, HONG 


1030 Coffee 


1100 Effects of high hydrostatic pressures on Nat (ransports 
across isolated gill epithelium of sea water acclimated eels 
Anguilla anguilla, A. J. R. PEQUEUX 


1120) A quantitative deseription of pressure-induced alterations 
in donie channels of the squid glant axon, B. B. 
aneneeaNe J. L. PARMENTIER and P. B, BEN. 
N 


1140 ‘Transient versus steady state effects of high hydrostatle 
pressure, K. T. WANN, A. G. MACDONALD, A. A. 
HARPER and M. L. J. ASHFORD 

1200 The effects of high pressures of Inert gases on cholinergic 
receptor binding and functlon, J. F. SAUTER, L. 
BRASWELL, P. WANKOWICZ and K. W. MILLER 


SESSION 16 


HIGH PRESSURE NERVOUS SYNDROME 
Chairman: Ry NAQUET Co-Chairman: J, VOROSMARTI 
Rapporteur: D. MILLAR 


1500 = Review: Current concepts of high pressure nervous syn- 
drome, J, HALLENBECK 

1530 The effects of general anaesthetics on post-synaptic 
responses, H. J. LITTLE and W. D. M. PATON 

1550) Pharmacological investigation of the high — pressure 
neurological syndrome: Brain monoamine concentrations, 
S. DANIELS, A. R. GREEN, D. D. KOBLIN, R, G. 
LISTER, H. J. LITTLE, W. D. M. PATON and E, B. 
SMITH 


1610 Prevention of HPNS: ‘The possible use of structuralisomers 
of anaesthetics, Bo WARDLEY-SMITH and M. J. 
HALSEY 

1630 Rapid compression with trimix (He-N,-O,), Pe Be BEN- 
NETT, R. COGGIN, J. ROBY and J. N. MILLER 

1650 Coffee and Poster Presentations 

1720 The effect of high pressure on cooperative lipid-protein in- 
teractions, Hed. GALLA and J. R. TRUDELL 


1740 Currents ina voltage-clamped vertebrate neuron at hyper- 
baric pressure. J. J, KENDIG 


RETOUR IEG SPOR ECET ECR E eRe rer a ori te re Pir eee eT OE Tree etm BOLUS RIES UAT SSR eTE OLE Ni 


(Session 16 Continued) 


1800 = Differential effects of pressure on the mammalian central 
nervous system, P. G. KAUFMANN, P. B. BENNETT 
and J. C. FARMER, JR. 


1820 Somatic evoked potentials in monkey during saturation 
dives (He-O, and He-N,-O,), M, HUGON, K. SEKI, 
L. FAGNI and J. C. ROSTAIN 


1840 Ditferentiation of the two components of the convulsion 
stage of the HPNS in vertebrates, R. W. BRAUER, R. W. 
BEAVER, H. W. GILLEN, W. M. MANSFIELD, JR. 
and R. D, McCALL 


POSTER PRESENTATIONS — Nectar/Ambrosia Room 
1500-1900 


SESSION 17 


METABOLISM AND THERMAL PHYSIOLOGY 
Board # 


7 ~~ Energy and body fluid balance during a 14-day dry satura- 
tion dive at 31 ATA (Seudragon 1V), H. NAKAYAMA, S. 
K. HONG, J. CLAYBAUGH, N. MATSUI, Y. S. PARK, 
Y. OHTA, K. SHIRAKI and M. MATSUDA 


8 A computer model designed to make rapid predictions of 
diver temperature changes, S, WILCOCK and V, FLOOK 


SESSION 18 


OXYGEN TOXICITY 
Bourd # 


9 Comparative effects of various protective agents upon 
acute cerebral hyperbaric oxygen toxicity in mice: Par- 
ticular interest of some benzodiazepines. F. BRUE, P. 
JOANNY, A. CHAUMONT, J, CORRIOL and B. 
BROUSSOLLE 


10 Effect of excessive oxygen upon the capability of the lungs 
to filter gas emboli, B. D. BUTLER and B. A. HILLS 


12. SEM observations of oxygen toxicity in guinea pigs ex- 
posed to continuous 100%, 85%, or 75% oxygen at ! 
ATM. A. E. McKEE and M, E. BRADLEY 


13) The influence of inert gas concentration on pulmonary ox- 
ygen toxicity, M. R. POWELL and H. D. FUST 


14 Brain GABA and eGMP as indices of metabolic lesions In 
CNS during acute oxygen toxicity. M. W., RADOMSKI 
and W. J. WATSON 


15 Pulmonary prostaglandin metabolism during oormobarie 
hyperoxia. C. L. SCHATTE and M. M. MATHIAS 


AN EVENING IN PIRAEUS 
1930 Hours 


Buses pick up tegistrants at the Athens Hilton, arriving at the Na- 
tlonal Yacht Club in Piraeus «( 2000 for cocktails, dinner and 
entertainment. Seo General Information section for ticket infor- 
mation. 


Buses depart National Yacht Ciub at 2300 Hours for return to 
the Hilton, 


WEDNESDAY, 9 JULY 


SESSION 19 


CARDIO-RESPIRATORY RESPONSES TO EXERCISE — 

Terpsichore Ballroom 

Chairman: C. E. LUNDGREN; Co-Chairman: B. BROUSSOLLE 

Rapporteur: A. A. BOVE 

0900 = Review: Current concepts of cardio-respiratory responses 
to exercise, L, FAGRAEUS 

0930 Exercise metabolism in humans on acute exposure (oa 5,8 
bar normoxic oxyhelium environment, R. de G. HAN. 
SON, R. M. GRAY, M. M. WINSBOROUGH, R. S. 
McKENZIE AND K. G. M. M. ALBERTI 

0950 =Cumparison of metabolic responses and growth hormane 
release during submaximal exercise in man breathing 
heliox oor alr at normal barometric pressure, J. 
RAYNAUD, P. VARENE and J. DURAND 


1010 Break 


1040 Effects of exercise and hyperbaric air on ventilation and 
central inspiratory activity. C. M, HESSER and F. LIND 

1100 Inspiratory dyspnea during exercise at 47 ATA, J. 
SALZANO, E. M. CAMPORESI, B. STOLP, H. 
SALTZMAN, W. BELL and D, SHELTON 

1120) Carbon dioxide retention with underwater work in the 
open ocean. J. DWYER, J. W. MACDONALD, B. W. 
STOLP und A. A. PILMANIS 

1140) Cardiopulmonary funetions and maximal aeroble power 
during a 14-day saturation dive at 31 ATA (Seadragon LV), 
Y. OHTA, H. ARITA, H. NAKAYAMA, S. TAMAYA, 
C, LUNDGREN, Y. C. LIN, R. M, SMITH, R. MORIN, 
L. E. FARHI and M. MATSUDA 


UNDERSEA MEDICAL SOCIETY ANNUAL BUSINESS 
MEETING AND AWARDS LUNCHEON 


1215 to 1800 Hours - Hesperides Room 


The Suzanne Kronticlm Memorial Lecture, presentation of 
awards, and business meeting. See General Information section 
for ticket information, 


SUZANNE KRONHEIM MEMORIAL LECTURE 
Mental activity related to the blood flow and metabolism 
of the brain. D, H. INGVAR, University Hospital, 
Lund, Sweden 


PRESENTATION OF AWARDS 
The Albert R. Behnke Award, The Stover-Link Award, 
and The Oceaneering International Award 


KEMARKS BY THE INCOMING PRESIDENT, PAUL 
WEBB 


FOLLOWING THE LUNCHEON, AFTERNOON AND 
EVENING FREE FOR INDIVIDUAL PLANS. 


BW he Ee phar phi 


THURSDAY, 10 JULY 


SESSION 20 


i INERT GAS EXCHANGE AND DECOMPRESSION — ‘l'erp- | EUROPEAN UNDERSEA BIOMEDICAL SOCIETY 
7 sichote Pallroom E 

i Chairman: BH. V., HEMPLEMAN; Co-Chairman and Rapporteur; ANNUAL GENERAL MEETING 

i K, D.REIMANN 


0900) «Review: Current concepts of inert gas exchange and de: 
compression, P,. WEATHERSBY 
0940 = Species Independent maximum no-bubble decompression 
from saturation dive, Y. C. LIN D. H. ELLIOTT, President, EUBS 
7 0950 = Determination of safe (issue tension values during the sur: 
q face interval in surface decompression schedules for 
hellum-oxygen dives, P, O, EDEL 
i 1010 Break 
fh 1040 Assessment of decompression profiles and divers by don- -END- 
pler ultrasonic monitoring, R. Y, NISHI, K, E, KISMAN, 
B. C, EATOCK and G, MASUREL 


1100) Monitoring bubble formation with an integrating pulse 


1830 to 1930 Hours - Terpsichore Ballroom — 


. -echo ulttusonie method, 8. DANIELS, J. M. DAVIES, 
‘ W. D. M. PATON and E, B. SMITH 

i. 1120) Migration of lung surfactant to pulmonary air emboli, Be 
q A. HILLS and B, D. BUTLER 

q 1140 Prevention of decompression sickness by combined 
\ cyproheptadine-amphetamine treatment, C, CHRYSSAN- 


THOU, L, RODRIGUEZ and P. BRANDEN 


EUROPEAN UNDERSEA BIOMEDICAL SOCIETY 


q SESSION 21 


HEALTH HAZARDS — ‘Terpsichore Ballroom 
Chairman: Av A. BOVE, Co-Chairman: C, CHRYSSANTHOU 
Rapporteur: D, A, ELLIOTT 


a 1500 Review: Current concepts of aural barotrauma, J. C. 
4 FARMER, JR. 


i! 1830 Mechanisms of aural barotrauma, J. MILLER, A. AX- 
ELSSON, D. McPHERSON and W. POTTER 


(580 Water-borne microbial pathogens and diving en- 


q vironments, O. P. DAILY, S. W. JOSEPH, J. D. 
7 GILLMORE, R. J. SEIDLER, D. A. ALLEN and R. R. 
q COLWELL 
1 1610 Management of health hazards associated with the salvage 
f of toxic chemicals using a saturation diving technique. A. 
MARRONI, J. GETHING and D. ZANNINI 
q 1630 Break 
q 1700 Review: Current concepts in bone necrosis research, D. N. 
WALDER 


1730 Abnormal bone and cartilage collagen metabolism in ex- 
perimentally induced dysbarle osteonecrosis, D. B. PAR- " 
SONS, M. E, BRADLEY i 


1750 A detailed histological and radiological controlled study of 
selected bones from divers, C, R. WEATHERLY, W. M. if 
FARK, M. HADDAWAY and I. CALDER } 


1810) 9 The efficagy of spingi anesthesia at high pressure. He F. 
NICODEMUS, H. McELROY and R. J EVY 


ABSTRACTS 
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SESSION I 


KVALUATION OF DIFFERENT DECOMPRESSION SCHEDULT'S BY AGAROSE URL BUBBLE, 
Y. Mano, My Shitayame? and Wo Naeda®, Wept, of Putlic Health, Tokyo 
Medical and Bentat Univerelty, Yushtma, Bunkyo-ku, Tokyo, 113, Japan, 

Decompression achedulas after dive are actually dilferent in countriea 
like me United dtat Kngland, France and Japan, and (t de too difficult 
to appraiee them because of the difficulty to know the relation fatween 
the schedule and the banda incidence, 

Aw ons of the mathoda, bubble formation work by at) agerowe hes 
been researched in a dry chamber oontrolied the temperature to evaluate 
different decompreamion acheduleas 14ke an U.S.N. Manual tahle and Japa 
nose Standard table, 

Agarose gel bubb ave only physically formad by preasure changes and 
st de obvious that prenalon sich in dus to the bubble formation 
Plus our pliystologdual body resation after bubble forwation, aur physical 
conditions and ao forth, 

Hut it should be remarkable that the bubble formation muat be mont im- 
portant ana iret eympt.m occurrence factor. And a bubble ta formed 
ascavding to the physical decompression ratio. Ko, it can timated 
which kind of decompramadon achedule im better to keep the lever number 
of bubbles and the lowest hubble number after diving would be introduced 
the safer davomprese{on schedule, 

‘The dasomprssaion schedules Cor thia research were nine tahles for 
both divers and compressed air workers. The total decomprasaiun time ia 
quite different in chadule even though the depth and the tat 
tine ave mama, Agatoas gal devided to from 12 to 16 celle wae presmur- 
ined to the prodatermined pressure and tims, decompressed according to 
the each achedule, counted the bubble number in each 0.27 ml of the calle 
and thoms achadules were evaluated by the bubble number, 


NONSHALDAN TAN URGCOMPRKSS FON SCHKIUILES © tod Runkbeea Balu, Kaqeusy tied 
Abe Departinvint of Miyedon and Amtconomy and tepartmnd of Phya- 
Ki veradey of awadd, Monaludu, Mawait 96H22, 

The revent developomnt of an uxphsede phywtoal ined Cov bubble 
Wielyntion tun wupermaturated Chudde tas por eted the eomputad ton ut 
Wevomprena lat wuhedulew baad entirely an aatablished phywleal prine 
VUslew, The prowadure dtrfers Prom owe current achemen In chat tt 
voployed a premmiredi Curated principle didtuad of « prenmure-reduct son 
Yatio and attumpie to praddat bubblesCraw and nok fund aayiptomat le 
prorile Tr computdig Cheav vvtedutet the eacablinhed practled of 
characturtalng the body by a ninber of tbawie time conatante be 
ratadneds bul che convent dota) Mevalie odlowlation af cha prossure 
raduet ton biwdte be replecud by a computes danal abpors tie whieh traven 
the avelutdon of cavitation aueled Uhrauh Cie pressure nistory. The 
THULE LR computor program cat handle five vomponant brvathing as 
mintutan abonk with wae dnturchangen, aint vxphiolity trate che 
Wetululinm of uxygens dnebuddng the effects of the “ony gan wtictiw and 
the powmtballty of onyaun bende, te abbot the now Cables thie Olrat 
stop te muah deeper than chat we ipulaced tn the corrempand ian We Navy or 
RNEL Huhebuton, The tetal ducomprenadan Cina da, howayer, admilar to 
that of the i Navy tabded, Representative aeliduloa are ation cd 
comparad with oxladlog tables and with Clotd exper bones ateh an Ne ppon 
Salvage Company a Chokd wapertince fn salvaging the Linear Cathe the 
How aaliiben ara dh Cbd manner Khaw Le be roamanablo.,  hecauae (hey 
are bellaved to be virsuddly bubhtesd ten deeomprisatona, (he wae of aut 
dehodetom minutd ned reddt dh ehrente cond tt do adel aa abet ie bon 
hovrowlyy 


GATE ICANCE 


PUPAL UN THE DLAGNOR TS OF UYSRATLO ORTHONROTEN EN ANU TL. fh 
y \ «ce 


He SORPRISD LEA TONE Ka Payday 1, 
Tevamonondion Ateknens Concent Gogtat 


Ve Tle ECO bet ton at owe to dewe doped: tecbome cf dab te ass beaker peectes 
io eh fae eC Rom, BY rib doet tig di bvensn atid compreiied tt 
WorKEE CO CUQTL radhagiapiie estmtint fon iit taapt facade to dative 
TEC eet UN URN SCC S tn GCM) OMAR OME MoO 20 
Ate nae, ert er D i preted ever meuniere Lee tee AbD bahedt fava ty. 
Haeiy tg te de Pied on elaggec fa tbe: Crnbecu die at ruetioce: at the 
Heme He Ly Oe etor eE En ei tn densihhy Mec chet furore betaine 
POC DTS LC egg Leva cherie fees oie) Tibeestbetos ruined rca wnititnt-. 1a 
Hoth Eeabecrdiar ite art ber) hone, wtibeh tie up fhe apobibates of radio. 
Toda) diagnorta, WEED he tbeotemed. Sone tine an nbnont ity) tee tos be 
ROP Wo Onpested’ Lowboy, Ur tig thee dian On the: Newent be 
Teeammtreadion Steknornes Conti fey bstrys wr have: booked v@ the boas jai 
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sities Safe mie stat GdAE ect riticte chet eden, 
Care Th terete On) e wed rhe ree tte. Wut tbe. 
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DECOMPRESSION 


THE OLVEL OPMENT AND TESTING QF GiGi ALTE TUDE DIVING TAULES USING EXTRAPO. 
LATIN U.S. WAVY CRITICAL TISSUE PRESSURE CRITERIA, Reds Mell Ae. 
Thammpsan® ang Rk. (, Borgwardt*. Denartments of Chemical Cunineering and 
Physiological Sctences, University of Calitornta, Davis, California, Thoth. 

The critical tissue oressure curves obtained lv the U.S. savy were 
extrapolated to obtain predicted critical tissue oressures for altitude 
exposures, Using these extrapolations, no-decomprassion Vimits were pre- 
dicted. A ow setof repetitive grouse which extand the U. 8, Navy grauhs 
to reduced »amspherte preysures ware defined and reputitive diving tables 
wave calculated. Ln addition, the RAT resulting from equilibration at low 
altitude followed by slow ascent to altitude was accounted for in "arrival 
tables." The no-decomprassfon schedules calculated in this study eithor 
were not Listed or were calculatad as decomuress (on Schedules in the 
fialfeltiy ont (Butiman) or Cross Tables, Those tables were tested us tig 
tb subjects and a total af 168 chambor and ster exnosuves at lake Tahoe, 
California (elevation 6,200 feet), Circulating platelet tevels, four 
Blasi clotting factors and three clotting tites wore monttored for evi. 
dence of disseinated Intravascular chaoul ation (DIC) and pre-cardial 
doppler bubble detectors were usud to Viste for bubliles, There way no 
clear objective or subtective avidonce that any subject encountered do- 
compression sickness usin the sraposed tables. 


Te PERPURLOR/O TRUS TON UI TLEMMAD  REQUBUTION AND CLAIR ECATIOR HY TSOANTE 
GAR RWETCIINGS fe We Downe, 0. Young’, Re Whetes, a. Danton. Mirainta 
Hato Rewmareh Center, feattde, Washington, Waa, 

The Faterdepentent grotto al der’ Mk exchange an Gee ane led aiid 
Wubbie tatmert hon and prowl an che other luive vontounded exper tinntal 
approach ta thely elariiteathon, pacttemlardy: when decomprvanion beamed 
ae tho Kuperaatural iar Cechulqies We have previonely domonat rated: ele 
AnyoMme EY OT Ban et Lattat tin Gh Appl. Phywdodss Abe MA, 1976) Cab Leet ig, 
Hecompread tat ak compared WEE RACH Gin, Emibearting thett becnipraadtion 
tie a vardtovaseular atreon, For thee reain, we have begun beobor te 
wrudion (Ketone, E9708, 1972) AL preaguren Wheto Ee muperaAtarad tou 
Vadieod by the unequal equd i iat ton rate ot test qanen having unequal 
Ai iusten caten and/or Contest ool parti lan vation ablines oat imation at 
Dorh superietural lon tnd Che tujat Cine conatanta of the boty wlihowt the 
contouidiip tf fecte ob decomprenatan, The dit bandon cael Cbetente and 
Htanay darth Chak /waser) past bebo cad tbe lent of ier l pao pradtet 
UNdqte aupeTAdtieal bon op aubaaticadt don premier to antinda aad ian 
Aevord dag te the order a) awhteb ti and Chas ame ec nent vat demon 
ALENEO mijer portundon vay AE asdon-adepemtent (die canbanta ol Che beady, 
Mali Cla teelntque with doppler bubble detiet ion, ee have now cridedy 
“Ut ebatod! both Che mbt Clie et us ebead ton dn awake oat aid Che 
nabmm cr be tend deptla bye fame dere faotaade gad ewitehtiag at nll roqen, 
Weitims neu, and argon, Reanttn foddeate that whetedk mvbbehdiyy | rom 


vatnet te patdoedy cated aut, the whove comulia tadieate auranp 
auppert ter The deatenk perbinton dependent midkeh Cheat net frei be 
Kava tn tone, appa ciit by NE Grant Wao, UE dts ME ett, 
a UNE Cunha) PNDOC TAs JRO 749 doe VE Eis Mot Renal Canter, 


SPUWA DIVING ITN PREGNANCY, LOU Hankin UM Lanphtery Mao 
[yty Andersun®, apartnants of Phys Toto mE NCTA 
Hatem, Untversity at Wivconsing Madiaon, W) 47/06, 

The effyct of simulated Standard, no-decompression dives to bly (1, and 
GD Tt. Of Seawater wou tasted tm te naareCerm sheep warryliny 1G fetuses, 
‘tx surgically prepared fetuses wi dived to 100 ft, tive died within 2 
min, of ascent and the oth suffered severe cardiac arehythnta and hypa- 
tension, At autopsy all fetuses ware observed to have Inusatve Gubbl ing tn 
the arterial system and the heert. tive tetuses were dived to 100 Ft, 
without surgery. Iwoowsre al{ve J houre ater and no bubbles were prevent 
at autopsy and J aetingls wee Gorn alive at term, the difference betwert 
the response of the fetuses subjected to surgery and that of the fetuses 
with nO surgery wee Styntficant Ps.O0), With the 60 ft, dives, J fetuses 
were subjected to surgery and al) suffered massive bubbling. lan fetuses 
were dived (o @0 ft, without surety, Twas alive af(er (fours and the 
other was born alive at term, With the GO Tt, dives the att ferences be. 
twwen fetuses with surgery was stantticantly ditferent fram that of the 
feluses without surgery P<,03, We conutude that surgery and manttartinyg 
vetult in the formation of post-dive yas bubiles which would not ot hpr- 
wise appear, in the inmediate poat-dive period there were nu signi i icant 
changes (n fetel blood pressure, fetal placental or renal bland flow but 
the maternal blood pressure was elevated hy St and tae maternal piacente! 
(ood flow was depresped by let, fetuaws which have not hoen subjected to 
suruery and mondtertng do nol appedr to suffer any damage from standard, 
needaecompression dives of 100 tt, and GU ft, 
Supported fs part by the University of bisconein Sas Grand College tro 
yram, Nationa) Ocwanty and Atmusohart, Adminiateatton, US, lepartinent ot 
Comme! want by the State uf Wisi onsin apd NIM grant HHTTab, 
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ae 
UREATMENT OF CARDLOVASCULAR DYSFUNCTION RESULTING FHOM CEREARAL ALR NEURUPHYSIULUGICAL AND UWLUCHEMIUAL STUDIES IN Ho sNyeQy 
IMBOLISH, BOK. Evana, A,t. Kobitne, Er Flynn, and Me RB. Aradley. ATMUSVHEHE AT 11 ATA, 1, Stolloya® holoy*, 1, Dowpaya’ 
m Naval Hwdleal Rewvdeeh Invt i ture, Hetheada, Maryland 20014, L, oye! eyghevat ahox* 1 i 7! 
Mot th previous invewtipations of poambble meclaniams of muddens death TOT er aM. aboratory for Drain Researc Uutgarian Academy of 
‘ aCter dyatariec afr emboliem, we found in animale chat adr dntsmed inte Scienoun, 1123 Safin, Uulgaria, , 
; the corebral edroeulationt mone caused acute hypertension and severe A jJuint Soviet-Hulgarion exporimont "HELIOX.100" wan care 
t cardiac aprhythmian, Thaww acute caldlovanecular evants were accompanied ried out in the USSA in 1978, Throw ayuanauta were exaninod 


by a wharp tnereany in dotracrandal premeare and a 100-200 Cold inervaae 
in clreulacing catocholaminoe, The prement Keriea of expertmnta were 
deatgued to tewt pusmible therapsucte approaches to the Eroatment of 
vardlac arrhythmias und other deleterious @ffecta of cerebral oly 

vinbol fain Cnt cavencuy Pidocatns wae the Firat agent to be tented becauag 
uP ite widuapredd use ada an antiarrhythmic agent. Lidvedine (3 img/ka 
tivo) wae adminletered Smlnutes before air wan Uiafused lite the vertebral 
avtery OF anvablutlaed, vantdinted cate. tldocalae was found te wl todnate 
the severe cardiac arehyttdam after cerebral air ambot (am and to rintice 
wignitivantly the acute hypectenelye responae. Alao wlgnifteantly 

reducod were thu claw du intracranial peesere aid the Ineraade bts 

plawm catecholamine after cerwbral ale emiolian, Larger donen of 
Lidecaloo werw Found to be even mure offectiva dn atcaniating the cardies 
vascular efivrks of eorshral adr umboliam. Thee preliintowry Cite bins 
wiuqQont Chat Pidveaine indy by a uel al therapeutde agent in treating the 
Keyere catia aerhythintow and acute hypertenadon tesult tag Prem cerebral 
aby enbotdam 


AL MALFORMATIONS, ARAORET LON AND WERTH ANGH FRTAL RATS 
EXPORED TO ATR AT INCHEANKD ATHORIMERTC CRESHUHK.  MiBe (deem anid Agta 
Alamos) Uobvecalty ob lordita, Ga lienvitte, Plorgday tia, 

Maternal exposiicn tooadr at greater than bantieaphoren abaelute prow 
aun CATAD hid boon andaedated with amndotle and Celad Citravagentar babe 
blew Ty sever a anti) apee ten, lowiver, previous Ceratasente lavent dia 
tloha have tivelved antmale aubpected to deme than FATA ade, ated td ant 
Hevea) Tneridded Fredquecey ob Cotab tat brmit don on death, The parpowe of 
Un redtvareh wie to deteriing bb pregnant: rata aubperted ta) mgt 
“bandas teen oxpemiie Co ade at G ATA wot have nn Lnereanial Crequmey al 
fetal death, revere dunks Tow bert iwotaht ob met oormat bone, RENee ys pris. 
Ht Hee Wee EAL ate bee crite tL hirem epemitig mehedielea ele dept ang aii 
meme lat david Helly deed, op PST 2 tat caithomiaed between one treat aed 
apd Uwe conthod Aboapa. The Cravtineot proup wan aibbected tet ATA for 20 
mi Ohed WEEN compres tant aint deepmproam ion ata rate ob po taw/mia. | Cone 
Chel pboups were dapened Gaoodthor DATA ad abe witht the hyperharte 
etme, up 2 ATA Edt otto Che chambers Kor 1 dna fod bow lt 
Hecomproantan, chanhor Croagud aitimda wore placed Oy a alow, molaredriven 
rotation cages aid aaala@tiod a “bends aeare” baded on ud: dlaturhanees 
Cotoape Moker TR, Abt VeAG oa), On day 20 af gontag deny laparet any 
wan pot fornindy and varpora fabled, fioplantat Conny amt peserged lane were 
coumleds  Fobasun ware Cox, aed lonod, and oxattamd for vlacendh ma bbare 
Wal bones Mbee Va era aot ied were promi: fa le. Stoat all Petunen: 
however, there weer qo wi RW dean dit torenees betwoun proupa.  Niindlardy, 
Chere were nen bean aE cereneen whoo number of renorpt bona, numer 
of dead feted, ton Fecal wedglitay mid mat format tome div treatment atid 
SUE HO) Qe Te comeGd by ated ol vaardanea.,  Rtaad dy, thete: wate 
Hoo AN Cleat retat Goal y betweeny Shed aenee! atl ans of che abave 
vardabben,  thene gomulta Pidtedtar Chat csgerm ding) batte tend at dine patent 
atmonghet ie pOUKAi A doe net after’ Tetad heatth or muevpvat. 


ANALYALA OF MEDICAL RRANONN FON WITHDHAMING MEDICAL CRATIPZCATION OF 
VITNEMA ON COMMRACTAL DIVKMB IN THR U.K. 
WA, CHOBNIK, King's College Hoapital Medical Aenool, London, and 


undor conditions of Laeday wtuy in prossure chamher, 7 days 
BKpont at LL Ata, uming We-Ny-Q2 atmumphero dn different rata 
ow, Tho main aim of the exporimont win to atudy the ohungee 
taking placa in the human organdie during and after ountinue 
ous OxpoRmure to high prensura conditions in ileeNy = medium, 
Th the curse of the oxperiment reourdinga ware mada of 
tho EKG, both spontanoour and in funotional teste, of the 
vvoked polontiale (KN) after Light stimulation, av woll awn 
poly nlyadonvaph te Kledp recordings, Lipid wetahbolinn « total 
Ipida, phaspholipdile, ctioleaturol and Patty acide + an wok 
un the soldebasa oyuilibrium, were mttdied parallel with the 
olvctropiyniologianl data, The olontropiysiologioal unalyain 
whow that tho experimental condi tionk hid ditforent offerte 
on the different subjoats due to the didividual adaptation 
poRntbilitiegs and thay were a factur influencing 8! genetac 
tion, ‘The Jonger Jatonaivs of the Et! components observed in 
tho coarse of the expuriment whould be tasuned to bo ono of 
tho indbontura of the genoral phyntologionl stross under 
hyperbaris conditionun, A readjustmont of the metdaholio pro. 
CORHON POW FOk conmiderable nergy Oxpenditure whiuh ia 
componsated by a general intenwiftoation of Lipid mutabolinn 


BRALUIPVEM EVORED POTENTIAL CIHANGES ABHOCTATED WET VAR EAN TONE 
IN MIDDGR-RAR PREBBURE, lon 4K, Clopton® and Mowef Me Hiltons 
bepartiont of Obnlaryngoloyy AL IO) TAT Sl MIITOT, UT 
vorsity of Vaahington, Beattlo, Vanhington, QH195, 

whe brainatam evokod respons (HIER) to wligke prosunted 
to an oar dn which middle-ear prommury wan variod in quinea 
pian torved as an indicator of pressure effects, The mayni~ 
tudu uf wavo V wax observed over a f0 dh randn of vliok 
intensity ad middlesoar pranwura wan varied Crom -300 to +300 
nat HO dn 50 mm mtepa, Pie maynitude of the WARK wad approxt. 
mated y lingar with al stimulus maynitude providing amt imaton 
of oyutvalont changes in atdimulus magnitude. All nagative 
mitkilo-var pranuros produged attenuation of the WHEN magnt> 
tude, the qtoatose offect buiny at -100mm HO, tneresabngdy 
pouttive preskuroans produced shermaningly gréater reduet bons 
in rusponnn tagnitude, but of lesanr offoctm than nagative 
pronsurod, Thewo rewulte ayruad in magnitude and form with 
those ween Using peripheral teamuren of middlusaar prawsure 
affovta, thus supporting tha KARR aw a gunvoniont alternative 
correlate of middlesear pressure uffoet ss 


MERELY, MLASPREMERDS, ARD MOMENTS G9 SNEED GAN LSCHANGH » 
Tek. Weatloabyé and belts Homer’ GON 1. Mopar or Ravn sedtead 
temeatoh tnatitube, vethwiun, Maevland 6y4 


HK MC., Oeomt Yarmouth, (WK, Heasubementa ot xen gam ex ange ovet 2 be tn meat hed beret deggie be } 
CEL ted to a number ot mehantet de mode ta ot capt tere ga erectus ets \ 
HHving reguiationa iH tne U.K. demande that a diver he medioally admpie blood perdusion and staple pieede di fbuaton imideia fathed te 14 
examined every 18 montha te hin fStnenpe to work underwater, atoquateby GER the data. Modede that combttiard bbard por tanten with 
A body of “approved doctore” adminiater the ayatem in the U.K, but edther qadhal op aaial dbttusian in the rapidlary €¢t the data, bat obey H : 
protlame arise when a diver fa Cound to have developed aome abnormal VEth doplauatbls valuen at phyatelog de wat tat tims Unnny 2 wate cant Gidea { 
medion) condition, He im then usually referred tn a wpecialiags unit that keme Ton ol captl lary belerogete dts iat be fevad by tae baded to " 
for further investigation, Over the t V7 such san have HeametuttsLe moded a ot Timm wae eke emi) The amede Ta amid etd tae : 
heen referred for taveptigaiion of twapifatary abnormalities aud ft is sum Peed by the moO Ge. mean tol otandatd dev bet bend) at the A 
the ob funt wf thle paper te deserihe their tindings and subsequent Mlate tbat fon ad gow medecabe Ceameht Chsew dn the capi tiare, Shen iu 
proprene, Momeni povided on very amebul Ptamewod ke Pot meted compar tenn atl te sh 
deer Topmenit ber awe model that Pitted data wed gave ebm hat wat betta 
The age range wan 20-49 youenw and commercial divittg enperteoten ean ev) omemeate, Ceqetdinan of eltel phys bok tein darer ob ya bhannpert 
years. 10 were found {14 and returned to undimited diving while 7 worn w anauned.s  Bootdy fECCing model pe At Ee tent varbuen ot imunenti. 
advined to atop diving. Un the Citst group 6 had evidence of early Humes lead valuen ain reper the ad the momo ta eatabtbabs ceiet padinta fet * : 
alerlow chatruction (1 eulsequently developed breathing diffioultiae agy Reged ls unetul model, . 
under water), @ had evidence of Lung harotrauea and both fully recovered, i ‘ 
hed temporary toalec inhatation dawage and & had abnormal lung aladows : 
Dn ok Pay, Later conabder Unnocud tn the second group, 7 were uuidd hoes, 
ti have alanificant aathma, 9 empl Rand } auapectod narcotic abuse. ’ 
On review the major preblem waa the anavaament uf degres of Ri Pway iy 
db neene } 
} 
l 
; 
i] 
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HE RTETOUS OF COL SERORS ON VESIUS GaAs KUDRLD PROBPCLTOR TS MAS For Low 
Txt A NO DLCOMPE SWTVE.  Riehard boaatord and Jot Wayward’. Virednta 
Mamas Heneureh Center, Seattle, Washington, US,A.. and Univers trs al 
Vieturta, Vietorta, Oritint Columbia, Canadas 

The ef feet of cold ulroan an venoua goa bubble peoduet Lon wae atid sea 
Walon doppler alerasunic mantioring, Tow aubjeces particlpated in four 
ERPORUTe FORDER Carried ait at 74 Creer on an underwater platform Cor ia 
minutow of Light exeretie tn Loe water aff Vieturda, IC. ‘Tw eold 
Vsponutes C(O) wedi Tight neoprene wee sults itd two warm expomured (W) 
“Hing dry thagldted site were ach followed by rewarming ina heated bath 
QW or by andogenous heat profvetion while dimulated tna wheopdig bag 
CU, the Cour tops for wach tiie sdud) OB, WE, CB, C1) were deed aned 
te wbfect changod in pert pheral etroutatlon,  Pre-exposure moasurenent a 
{ii lade mean wkin Cold, anthropametry, and predieted wark capactty ab iso 
heart boale pur mine (PweL 70), 

Reaulte ahowed Chat tor the void exporure compared to warn exposure 
Yale consumpt ton dnecoased 29%, 2) rectal temperature drapped OBC a 
Moe and of the dives 1) mean akin temperature dropped an average aft Fic, 
al 4) coo line rate correlated significantly with both meas akin fold. and 
endomorphy Qe 001 A thre fold treteane it bubble countn (ys 075) wna 
observed Following the Warm expoauren compared to the cota PRPUAUT HS 
The ehteeta al rewatulag regina on bubble production arte eofd BxpaRUT 
wan not conetusive, The WH combination whowed a fanter deedine i bubbte 
brodvetlon Usatt the WE method and wan alanitleant dy dt frerent (pr 05) at 
140 biti poat dive. The rendos Hiugpeal Chat codd atrons atlecta 
peripheral edyeulation Co tahtbte dtert gan uptake dn the pr | phosry 

THe projeet wan supparted by a peant Crow the Max and Vetoeba Boesdas 
Pound tai They ond by the Natlonal Reawarch Cometh of Catada, Beant 

W077, 


THERMAL RRPECTS OF RECOMPRESBE) BUBALER. Ralls Nauk Lewy Mo Be Come aie 
its Hokenhutts, Unpartament Ele Anawxthoater Tee int eeeRt HT Taaed, 
antonmaphtat, 407) Nakel, Rwiteertand| Gepartmont of Vhysion, Univernity 
af Atohigan Flint s and Aled Corporation, Palo Alto, Californias 


Bxpordmental atidlem were carried out to evaluate bubbte bohavior 
durdity aml atta, recomprewston an ia ued to treat divers who wulfer 
dovompreanion atekneme: Tt Un traditdonally buddeved that bubble rapidly 
Jone thede heat of conpromdun and are thud taothermal,  Meoret teal 
conmidaratione mupgeat that there may be dneomplete thermal wqui libration 
at tho current rates of recomprenmtant, Tnert daw bubblen of We and N2 
were munpented dh alte OF human plamma and Chede ada mondtored durinp 
recumprematon from tata to VS or t.9 ate at raten of b/s or 1 atu/otn 
The flutde were pre-equblibrated with wither N2 or de at 1.0 ata and 
37%, Bubble dtinnwtonn were hotographleally recorded at frequent dnter- 
vale dieting aid followiog the fecompraawaton uitdl bubhies vere fully 
Uanolved (any Hokey Bucklow, Ro, Whitlow, Os Cineholomlerancapy of 
amalt antl mernedreudatians Apts Opthem POsk2K-14b, L97bd, the 
bubble dinmolution behavior at high comprenedon raten te the max tminn 
qepth Gainalogoua te a Wik. Taba Bed or Bad treatment) exhdtletid anor 
Jou belravior conmiatent with extensive heating of the bubbly die ta 
Imperfest heat lows during compresatons Caloutat Lone alow that) mead 
Wubble temperaturen dt excemm of 44°C vevurredy mubseguent bubble hohavlor 
wundente that chermal denaturation of plaama protedan cecure durlog tte 
treatwoent procudire, Heconprensed bubhtew ft water and under cond it tans 
of migwer rates aid lower preaaires do not aohihld thea effects, 


AM ANALY. UN OF RR SIAL WR BE Abe OYE US eh bs 
Why OLEHARC THOTT ANY) TUIAANS My bg tetuy tad Ay Lally’. 
Popaetient OP Vhyibem aid Act renege ated A a tent WL Ly 
Unbverat ty ot Hawad dy Homttala, Mawel 968, 

coment wedely diet at eloyated part fal pleomured te Pret Ti tate 
Hecoinprension, yet the opti, domage and the tage tude fo the lene thetad 
effechs are poorly known, Malnly thin bo beckute oxyyon enhanetenen ta, 
expredeed ad jucvenmem La the allowed predeanie padnet fone, aie inkl) ail 
ensdiy manked by varbationn tic the taleranes or dndteddual wubsectin, 
Furthangi, oxy an ean proutice beth bene {etal and letetioontal vemuttn, 
st Ue yAMA from a theraputde metoxde Level daareei,  Hergiinge nyt 
Nevracken have rnaeutly carried out tae mawedve (overt igetbonn dave lyitie 
JAB pata and OC oape elon. al cerditienns.  Thene mihe re mageewt that 
the evtiventional concept of my equivalent abe depth! ta fe lenge 
tenoble and that cayeen nhewbd net be inregarind dn calealal fry Ghe 
Vote) Clans pam Letter, We tint fantom Chat the bene pent deta el 
Mevhages al MeCrackon ape, to facet, compall bia with a mere detatled 
mole} ty whieh the tenniona of cxygap and carbon dfoatde dndedved fn 
Ulan wre fal imated from chetr reapecttyva blog dfamertt atten evry at 
Added te the tenafoun f the other dissolved gages that are provant, 
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BIVL DIBPRITGITION OF INTRAVASCULAR BUBBLES INDUCTED bY 
DECOMPRESSION, yD. Mutter, 2 Ae Hill a_and 
Morine Biomedical Institute sad Dept. of hywte 


_ button, # 
& Wiephy, 
Unive of Texas Medical dhaneh, Galveston, Texag 2/540, 
Aithough tn mowl vases, bubbies found an the venous By Ren 


during decompreasion are trapped in the lunge, lo ie stall 
Mowt dewirable to know their sive dimtribution ti at compe ing 


to predict Uheir effects, Dog (18-24 ky) were anavathetinod 


and compressed to various depths ranging From 140 lo 220 baw 


for exposures lasting te 3 hours. Prior tu vompromaion 
cannulae were placud dnto the simuea venarum cavaram for 
sampling venous blood containing the decompression rnducod 


bubbles. ‘The cannula was connected fo a high-pressure blood. 


sampling valve which pasaud through the chamber wall, sive 


diatributionsa of the bubbles ware determined from 50m), 


aliguols drawn fram the vonous cannuta for periods up to 

2? hore powl decompreamion, A Coulter-counter wih umad far 
hbubbje size jnoasurenont. Bubble Rives ranged from 19-179 gin 
tor the Lower end of the avate while larger bubbles, hundyoda 
of micron# tn diameter, wore moakuied after varsoun intervala 
poat-devompro@alon,  Quantttivs of amaller bubbler waually 
Appearod immediately paxtedecomproséion while Larger bublden 
tended Lo appudar later, The research reported here has boon 
kupportod under the Office of Naval Reseateh with fundu 
provided by the Naval Medical Roasvarch and Deve lopmant Command, 


KE TS OF VALIDATION TLYPENG OL PLY ERG AF TLE DEY ERG 8 e Wd, 
Baret ty Ut Cad, USAR, B8E.  USAP fehued of Aeronpace Modder dite. Chin 
Fretert lun tianeh, Heooks APIOTX 70254, 
Hyperbarte exposutun condietad at Ken Tevet and botdowed ty bimed tate 
ABCONE to CLOVE TOUR greater Chit nea Tove) and hypechatte expose cous 
duvtod at alevatione greater Uni aoa level cannot te conducted weing de= 
comprexk fon procedure designed ait Ueatiadt bor qae at rad level aby lace 
posure avhedidest for pompresmid ath diver ta doptha from 17 Tae to iu 
Faw wore emlculated wading Ebi Cdig Cfsaue nitrogen vation (Mp sade) ade 
obed Foam altitude af 10,000 feet above mea devel. The Hy value were 
derived hy vasng Cho caine wurfac dig ration (hfe Py Jabot h ie Prone 
mare) uted dn Che lh W, Xaey Branded ALY Deeumprenetan Vahlee. bent y 
Al terett volunteer Libary ddvers were expand te edeh of ate catoutated 
exponure prodgtvnr Lis 2, WOOZ Uy MOST, HOA, AOA Sey al 100747 Laas 
the byperbarde exportre wom followed by a Semtnute aacent te T0000) feet 
fioan ateitade chamber, @ hourn af FO,000 Feet, aL demtnate ance te 
16,000 Toet, DP ohowt at 1h,000 feet and a 4emtinnte demeant te wen levels 
Precord al Ut raaante Doppler don herding fer venous gan etbo ch (ed wate 
cote ted duesoe the alt thude expamutias A Lod at So wabder ta patted: 
yetodt tn P10 eapewuton whieh romadtod tn le Ga. 90 terminated eqponuiens 
Five (4.60) comea of patty only bends uceuraed whtbe 2 Chit) adddt fupal 
expomitem froducel We kearen whieh rewibbeal da eardy Corminat lon of ie 
exposures Tioadditdon, ot the Wa comletod exponen, vRe were detected 
tea Lemmer degree ti be expen (Ms 1. thea remubtea fatiatur ob 
the caleulnted schedules do not prevent bubble Corortiang GOO tute pa: 
viscueby published echedufes and procedures ate tighly mepes ty and C1 
the tok. Nave Standard ALG Decuupromston ‘lable Hy es Eevee Fert ame Cane fing 
AL rea Leved tay net be wtb tedent hy conmerval tyey 


PUYS TCOCHBAT CAT PROPRIA) TES OD THE NUNPORTO HERDACTAN TD SURROUND TENG GAT 
CAVETAT DOR RUCTRD OMICKORUWWERHD. a 2 One get CON DA Larbtyt 
Pivetofors Depts, Ulf Mawstd Belo ot Mette gao, Hoomadiatia, Wawat th enaee 
Bhd CAN Ea fons CONt yok Technedogy, Kabdua, Hawad i) 967, IAL 

Burlace-act ten Rubat anon Th aquenia Peaida, menatly detected an tine 
UbRabe Contaminenta, have don bean keen Ca ation beth the cay dtat bea 
Theewbotd ad eteb bites of bubh dae formed fh phewe Eiqudda. Moet dita atu 
other Pyndinge have tecvntiy Sed te the preporal that pres melanie Ras 
vaviiat son noeted nermat ly prseent: ft ayaa Daudi Cea g bude Uhadd 
are mab rounded amt atabd bead by Wh el ear laee ace bon compotuitn, Hubs 
poet experimental work, umtng a fewly developed agatonn gel mete, tay 
whew that the wurfactante which atahitlee Chany pan nueted are uantonts. 
‘hoe pale adddt tone) Ghamical data abowt Ubeae ponfonte mubbaetanta, the pres 
wont Roady examined tte volative ellecttvmnone al a2 die Cer ant ebortrol ston 
(ead at O14 AN) dn dacrema ding the dagsee l bubble productben Ui agape 
Kels te teaponee bea thd proaaure sebednte, tt ACE bea tent cote bal 
Preparatbons of wit repute aprons were Compagad Tot wach of the fe litters 
wat edectrodvtga fn order Co hapten bdencdiy reprodiedhle and atid de wot 
trends bo the chomioal datacom cavitation. that proe dae anton amb cat tiety 
hequencorn obtatoed, whieh contain many adit lardtien wilh publ iatanl data lin 
the phyadeochombedt Uterature for mal edn cut at dent hided nuideate mute 
Vactante, catty tlom tnpbications an te the atiuctueal character dat iin if 
the nonfonde aurlactante etabe lied og man cavitation mebed. fot enample, 
the proneune ed mal very abing dar rater sequencer, combined wlth other tata, 
AUMReet Ca the polar patterns nt theme tonkonde MPP Canta payed 
efthor wenk bares oe mre probably atiite groupe. thin view fa ti meets 
ance vith Che relative position of fe!? t the eat hon mequencion, Hullo ating 
either tren oF merlerate male dag ont tin each cane, and fm cede iig At 
quite astitels Ubat ether Phohagos oontedbute to the ladreghitbedty of the 
honbonte mt tatante mtabi dir iog dae im bed, 
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HY DROSTATIC PRESSURE 


AUPE IRC TION OP PIENYTORS AND LONG BARRAVY LSORLD POTENDEADS 1a cl LALA 
PUSS VAHL HIGH PRESSURE HILLEL ote. Kaetimian, PC. batimer, tre, and |, 
We Hempel be WED Bewirosmntat Lohoratory, Duke University Medteal 
fon ter, Durham Nit. 227i, 


We luver previously stows (Undernea Wieamed. Hones 1974 Sunpey pe 01) 
hat tuaplte al Cis ef toctivenors Cuoaldoring Che caurne ef elect coniuck 
seh auton Ei exper tmnt ad aniiela, dd pheay  edstedn does not atter efter 
the convmai ston Ciredie del prowauie of guinen ply expel to high preanure 
het duno Che large tne redo fn amp fitide at short fatenes Cha meet 
sore fra) potont tale evoked by Glertyfeal we tnd ton ab the apete nerve, 
We now deaerdbe the oC Feeds of high preasure hel Gum and phonytati on long 
lateeney (20-200 meer) evoked cognanmen. Under barbiturate anesthentas, ten 
muted pi gM wre prepared WEEE chronicdtly Sunol dug electrodes tn the 
opt Ce neve, Ibe rad gentenlate nue lana af the thiakamue, aud visu corter. 
Attert suvetal daya of reenver ys. a cathula wan Cuplanted i the temeral 
wets miler lialvthane aneathor ta, After bee hea se eontrel ution of 
ren ponmed Ceeleetrivad atinedation et the optle nerge were peeerded. i= 
Pei ttt CUS A0 MA Wa Ce i datored: bad eavencun hy ebcher 
at etehiee ar de 0 bare of promure, AC eurface, phenvloedn tryed ton 
lended to shorten Ue duration ot the long cegat lve give al the corto be 
gleviug 20 ner atler attionlatdon, At peeuie the dacation taaded to he 
Toneggthonedd. The Quite at ef borty were aed tr the nupmentatdons by pepe: 
We OP EEO Mehr Qe HK beg being at dbuag 12 mee al lor et dmalat bon, 
fur Cindy are eommgatent with Che view Chat preanure add plaaytede 
Miberriet Gooxacerbaty syiptoter ot HUYS, Supported by Che Oftgee oft 
Naval Koweareh Contract BOOUT4=7oece ONT) wth fuk pooytded ty Cie daval 
Med bead deseareds and Dawe lopinene Coumamd, cond ty QU Geant beni 


WP NS, FO Kite OE A Retipe compredn ten te on wet, fajeettona, 


Wee TATOO iy canneries Mec uaRDerreeHaurFOURAD, R, Rage’), 
1 CNR TR PUVIEROLOGTE AYFER BARE Rac Hed Nord thd Vy Demmard Lyteh 
WAR BETLIM Coden 2 2. COMERS CEI Metter de ba Sode P4274 MARRIELLE eala 


Coe SC UNRBOLPN OEIYO U1FSUR<YWETTE. FRAREE, 


Vy Hare bAped D V4?9 at COMER A drench navy atid Camex divern lave coats 
Hemet a Heenyeu Aivo a QSOMBW) Tine campeeantin praredure Creed ity atopy 
ned NEL gen ingouttone in welectod trom t 1? analywia of bam deep 
MeO) diver tr SUUMAW and bevouds CPUYBAL ES VeNd 4 RAGETLATRE B11), 
fe? Ronde mal Heo oy mitubd Con divee di iinkey Mipde papie te }OQUMAW 
wna tegen. Uw coker dandon uration win WB hours the compreneton patens 
Hod Vowed an eapement hal tuned lo at te dep), They vere different every 
SMO Coty yg oeltg 2, TAMBW ZI) The comprematon dnedued boar (40min 
sterdte eve ey THOM From TOK BW, Te obtromen fadecttonn Cobh APAD were 
MAE Lore Wied stays Ci have Gag Cee ATA) at GOUMNWe The thethor amed 
(pe TU, ON, Upc hee) bid ted aa eb ba beab evepteinm at HENS Ohtani, 
dys meti fay uy bendy op bt hd got tee Phe appearance Ol KRG mand l tl 
vat dom Clttetomme ta theta ve tivitiems decewane Co alpha and beta ancl - 
vit den, Thee modittowtiond Lnereaned between [HOME asl SOUMAW and the 
moog od] A WRT Eid several lek WORE Ee Rta nt GHOMSW The 
Int entry wok ab Pletent wecoed tag to the subjects jp ft wae dunethon of the 
Tetethtt vidual seep elbiifty to byperbarde rend torn Ceompyawtan, pees 
ME DEO ATT MEET ed ath Wa ne the wane Tor eyery nyuptome hea 
mC Ort honk deereant from the dock howe cb the atny ad the phyatises 
Whe cote t toma ot ay the hyena ceppataad tet eer thai bi the Meena 
Wve 
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PPUASEES ENE TTL MP MRTANS UNO MES TX MAN THIRTNG SEMULATEQ DEVE cb tp 
pO BA WAR TA HDL TUM OMY ULN,. Ar Pasture’ Moco et ry Mepar tment. © kbs 
Vo dtge, tamer Wer ned fu NTTTOCGD ee adatiptheal Laborntary, ANTE, 
Foret Koel, Alverstake, Geapeet, liempahtire, Pgkand (aPON HY Hemp deme 
Ue red cobb teoon sym of carbone anhydrase. CAT nb A dh, assayed 
fer ticket frames traplore ts, wee Cound te decrease during aturnt tot 
WA vet SE ob amd fh baie eth cen led recovery UTE dps OMPTERK bey. 
Ral ceth pheat preparations Manan, Neve and Mae thov ake, 6) showed that 
ApPraimately HOS of thicappatuntive bw GA Ewe reds on the ted 
veh oembpine.  Concomi tint docrem ied i progesterone 1 dan brigt 
econ oti wth andy porta) mecovery ad beth hepite mut ane eme deta 
alevonpre ts tay ere spmbbae ter those found bo pregiiney. Cab bowing morpha 
foplead changes dn the red ced) membrane (Carivde, Stehots, Paclareb, 
Bowles aftd Spent, Pe Chere my be crappiag of mobecilor auch as CAL, 
scopetor bole dhseituse mink Toes ef ther moderates suc an se tit. the 
seanifie ater OF these moles ubar ab Cert bons roma ltis apwenint tye tat 
sever) bnteresthig baplivations ardse. lL bret, changes in ced} membrane 
se rec hire my ENCdynce deformbi bits ind ability ef the ced cebi te tea 
yeerte copii lary lady ae eed) we gas earhange to thoae sbtuetbons. Second, 
Lt anges ia membrane bind sng ef mii romedeciies ocuis th oother cell 
Pepe then Hosav bo invelyed tn the orty din of pathedogtial ctanges sued 
we PNK Luetbhy there dy Che thomcogtidd dept beatiote (hat membranes sep 
AP Oty Ree pheeses hrtsy decomp edo may net be morphotogtiably ot 
hehavieatal ly Che seme de duriig the compression phrwe ul a diye 
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Cerhie Hob, Ntehode Go, Macho 2, Rowles BOM. cat Spemer 82, 109 
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Veer (0 Meyer A age Mati bervaky, IM8e Md) Hes coneseut Psaael, 
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TVALTALED MICHOVIDRATIOR OR CAR UNDER TIED CONPRISSEON EETECT 10 4TATA 


tile We Ua). abit, dake vem wud Ma Makes Japan Har tne se fines 
ad Fechnelogy Contr GIAMFLEC), Natsunhibing- cho, Vokowuka 257, Japate 


Thie otudy de hyperbarie adimibation on mietavihpation off ratas 
Maximan depth was SLATAC00maw) © Exneiduental schedule was un bel bewny 
PlecdiveqlAlAyali), 2APAUK@ SN, tg), SIATACHONN,=04), decomprenaton ati 
pont dr veClAvAsade) +> Sdave qeapectivedy, Cotals italaye. 

Thin results shows the change of ntegovibration. Aber treme senna 
wan Cixed on the crantam ol 2 catat és body wet rhty o.Glon tt) and lead 
Vine extended te the cutalde of chanber via connector tiaed on the deada 
of cates REG aeClvdey wae coeedied by bipolar CRpee). The elange ef amp l ys 
tude aid frequency of mbcroyi bral toh wae vatlmdted an the hasta ul che 
amp hb tsade al on whuw wave Bleep stage direqueney wid band 7 the). 

The amplitude of microvibrat tan progeeowed Coo lnetoame during the 
vonpresa lob, then the amplitude wow Lita Aa much aM the eantroet valde 
tes om LALACG EE) and MATACHE R00) markabhe (neredne ad amp) itade 
wminitested ttaelt alter the depth reached VATA. Durton STATA por leds the 
ang litude of mbetuvibration graduadly dectoued with the pitasage of Che, 
and tetarned Ce the copbtot evel. However, all during the equa tment, 
the frequency of mie tevtbration ddd aut whee change, wax about ll te, 

Data are dbrcunmed bo re lalsung miagany compre lon rate, partial 
plenuie of He per ney wtage of pre-determined depth and durat bone 


DPASLIAS TUMIO HY ELRIARLE CONDE ETORS TNORATB. ode Gaet’y 1G Laggin® and 
Pei Reaett. Ua Hab) Laboratory, Bepatinent of Aneutiwedebagyy, Duke 
Vittvetwite Medteal Center, tutham, a. étiho, 

Ihe tneotheth edthert at badepam, expierned aut don oat che ci ghts 
{a Peaponne anid the eviplomp at HPWH wete atudled bn 78 tate at a ara, 
Pipe pate were given Zotob ledy welnhe dbaee pam thee. aid eae 
" EW TA dntieated bate de Meybg Cag PALM. The Lome od or tht- 
Tha feeponpe cade by dbatepan wat bound tote reversed ana deed 
famtton el prosmbeation., At GU ATA ath bevond Che Odie reapoinne 
hob returned Gnootb angtingda. The phensare eeveraad canted: be in) bed 
ved yvadual Boat tag ath ot the be. anmdadarered doaet an unlived 
veatrob group CTR rated dato given 2 oyAk, had ama titataed lon ot the 
Fight big veties Cha 7b ot the andting a Gen 2 tte Syoptema ot Tat 
were graded Oho ayppdanee, b whipde furkay Jos tremety be conead: 
Ateuis BEd fake amd tremor begat teappeay at 50 ATA, AL a ALA 
abl omtpeated anima ta tad nome degree OF TPNH. Convastedena were obaepyed 
Pee oot Che antaadi without dbagepam bet dtd uel eee fe the dbseepam 
treatbed: qian To evatuate ne dabe Lesponne cedat tant d6 addit tinal 
Atl were given denen Fangsag Pham a te ES img /k a aid comerennial by 
Cie eagtne a Ee Ces seco Thee atti bie alowonl flint Cue 
domt ob Ha eepa Hepelbed Co phere convita tone Gh dmg Aga) ba bene 
than that produedig 6 lami ot eb ght ing cea Ce Do mg ARQ tae am 
van he reyatded anon potent ant boeaveladee dea wider Tivgetiua de cond 
thomas, he never toy of HPA teomathedby eeuhieeds Por deypscrtad de emo 
xenes eb tort bode, when tedtead Cheated hae he te hve, ae cantina 
Tndbeat tome ter Che me ob ebaree pati aie Pegennienn €tcaiy Cte test dps 
thane, 


HE PEDO Oe) UY PROSTATE E RPE SSirp oi Tae Paver y ibe ts 
PE ONY CIN PU EA MOE Dales "bt etd tat Pld tus , 
Sotwey tal Malepwater laetitude, S sth crasdaby Mergen, 
Sor wity 


About 88 90 { ft Che payqren compcped dry heeus bb pny) cb pani same 
vhtede onte the semiiation chat and fs metabotised: tn the 
snddnagae tay, Tho reat oantera dntu of her qarthwitve white fis 
rodtiet mefabop ples vay be Che case of neyypen toyredive [he 
tate ool these osyyen moferutos at biph bydbostatie pressure 
Pe boop dy Lanai. 


OMe matiebar interes? bay oathway ts the tab bawiny ve 
fue tetas 


yee, alle nn at AS ott Be US ge 


than 


Both oe, Mare amd ote are brow feo sed poets damage Diy rage 
tissue at hoeh fartiad oressure af avypen, abd ode at low 
Total boelioetatbe eres. The aptetibean aed pa thre wert 
teohtoe high preseae per se Tide the ehsyme ae ten oon 
vobyed fi this reduc ttonm tpares. Tha ae thy arty cet thee its 
radar egiyee contin metas med these of the seavenper 
hove for lla apd tte, catalase and suecravide dismutase, 
have been iovtebagate Pte P60 dag APP ene vm due Boers 
wed dy bbe deed fee epessnte tel ta partieular tha 
ALO rnnt tet rts ye 
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He PRECT OF UY TERBARIC UXYOLS UNHALATION UPON LIE CT PRASTRVCLERE 91 UI 
TUM ADVERT. Tek. AReLa.  Bepal tint at Mhvadebege, Piven stes at Mert 
Dakota tend ob Malte dines trait Forbes vith by, la oos, 

Phe ca Ubt tea ed esmpatie ade fab bary peat tes thee parkowenet ys 
Plena Testard whey camyanted Teiefenns of axes live been 
stabbed estes tee dy. Mewever, the conte that ben at phen palbiese be Dae 
Mave lapient af a Lostary oy ged pedro tiny at wube coned tas ben oxvaen Lave 
Gan et been well liventdgateds ta thda mtidy, the cede ol the Hvmpst lit ie 
Nerve ava bem ti Phe development of Pub y oss gen babe BLY ask nb 
COUT ve cae Gunton wan UAL aA Ea BY mode tag the elation Ub the 
UWlerantiaebare of the alveahi taothe tanga. | theve ghoupa, cach combatubig 
TA UE abe ded pi gtes Wet ted fn tha ontadve | Pheay REST wees 
dotiqeated ty the Cpu ot peemedti at Can anedt one dhagp penetp Gey and 
Ubenevios  Thtee expt tmntiel cond belo were aneds Animale Bruns eg ht 
Kraup Were paltferd Co one ALA sinbbomt als GURU man Ihe 0) aud FATA 
AO ATA He wEthe 200 nm He Beye) Staeday espuninan of qatued tyne att ALA 
wt CU ATA Heo wich 900 nim He PO, prodded death ei paurcant of the 
see bont la and pulmo y Semtee bat and edema Uh Che beats Se attitsss dee been 
Wietegtiphs stowed chats tot tat te alveelad wall thtekombag, peabefansee Lia 
oftabventayetype Pb ce they aud ar ophage buvalvetmont agree digk tie aiveatt 
eC It ted Red pig the Cota hag rete ctetentere) and bing wet 
Wei abt sdey welahe were BEA EE beat de elowated avert che catia! an luales 
Piece war ie Tae ee Gn aed Cag dont et a tyeo het Cype f pneumenystes and 
ede che btat cekin when Cre tenmed dutta le, eaqnaies  PNebe weste celica 
ah Lae tier el anti fi sores bis Pepe Pb poeuhes ster apn benget ase 
(emt fe he Cite fee eee bebe kad oy dep tet fen men Go prelate bil 
vacmed baat his 


ON CTHE INFLUENCE OF RROGIHOUN AMD ENDCURNQUH {UTR ACCUMILATTOH ON 
DRUG TH DUCE VAICDATLONTE GR ULUTAR IO ACLU: DROAIMIOS YAK ACTIVITY PR LOR cho 
USYURN TEM PURGE BX POSTIK 


Dopey of Neutobladogy's Unbve i ty) ot Uetotaaig, cvedin 


OxyEen Nigh promi GOH) omert FER of feet ot cub babar delet ton by 
Are td v nt bat ot obsyinn tiverl th tw oar ly etaden of hydtoden Urania 
tor dnd th tho cttibe ahd eyede, My thter fering with eneyme activi ly 

An oubt habe vapp ly paded be OMP-oepomgEe Che mea date ibeluiitam bite Laer 
wedded, Cnsyimet teal atoothythyd aed WUDHID a vonvulinant agents bie 
Wabi he ghikainte aed lecarhary tage COAL) pobabdy by Cyber up dda cod qeteer 
Ci radish the formatter ob avec that Eiht ht tie CATA] AtUl pat tay 
Pye tduatie CYR Gnd M, VAC AME nd a eofaetom Gor GAD Me panda 
Whow Unat UDA haw tpt thine on ae Gene Lragqer thy, probably by contaotl ing 
VAR EEE Ey. Phe Depot tho pidiet ron pendent and Che severity of 
ORM Lado ee cor bedated: Go Eho dene of CPM ghven, tt wan tou 

Fo be ponnbbehe fecartve UBM th be ama lt a dime te ppeveke vanvibiaetin it 
ate FAVA IL yet satbbetent Gor atanibtieoant drctesse bh UAD activity and 
QU) Pernod Cie ce brtaer fe GHP wan adie Cound be be rebated te 
The decwme fo cmubol ates AdMEO ROL Adee te been by parentenad alntid 
EAT bon clue tiny mete eed ODMH po loaning prewed to br prateet ivi vga tint 
OI bodes ty but Cle red tert: die peg aieeemiivedyy bipec then et PYRO 4 min 
abhor Une Pitt UA eee poe CL ATA peat led th a dbamattes ated tin 
Wei Grebe due Si Gee brtagee th OR Ge APAD tr betty nies bitte Upeatont and 
hones iiate thowbied tale, tintleat tig Chat GAD Rat eb Chen ley pM meant 
CROW AG HAT Pen OP eC rater ib be lent fer estityue: aaturat bet 

Wht nowt akagenoin Puppy et ms site at Cho tbe ed UA peas ly vat ten 

ly YI, 


HOP INDUCED GRABWRAL VABOCONBTCTHUN, LTS CONTRAUBUT ION YOO UNS )TUXICLTY 
KANETICO. hy Bhabth rae Ar hau (ra and My yes (UMONE Ky Prwumin), 
Deper of Khyatology, Paculty of Hadlcthe, Techwtun, Naval Medical lnwti-« 
tule, P0,b, BUAD, and Lerael Uceanugeapitt & Limnological Kewearch, 
Pith. WON, Wada, levaal, 

The contributdun of cerebral vawomactdvity during HOP breathing to the 
Corm of the preaaute ve. time curve for the CNH-tundedty threshold wae 
wtudied Ln awake fate, Animala bure chronically inplanted electrodes 
through which a comeinugun record of the elpctrocoretcugram wan ultained, 
and dle Chret electytcoal dhacharge wan used ae a end=puine fur tuaicity. 
A control gruup wee compared ¢0 an aaperimental group do which cerebral 
vamvuunebrbetion wan p nted by the addition of 30 me te CU, to Lhe ine 
apdred uaygen at all premmaree, Part of the avimals vers tested at ane 
prenaure unly and fuy sone, individual curves were constructed. The press 
wuve/time curves ware approximated tu rectangular hypetbolae wlth both 
aud Pop anymptutes. The combinad curve of tle experimental group 

liata and downward shift over Must uf the pressure range, Al 
prommures hhaher that 6 ATA, latencies prugremmtvely Incraaeed, abulishing 
the Clue asymptote, We cunchude thati by Cerebral vasuconatrictiuy does 
nut contribute te the Laeic mhape of the presmure/time curve, which dm 
probably dependent of cailular kinetics, 2, By lowerda tinsue | 
the briction wtitte the curve tu a higher pre te 
Longer batencion in the Jet ATA range, 3, Reyund 6 ATA, a dominant nate 
cutie effect of CO) may dalay FEI appearance, 
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OXYGEN I 


AUIERATTONS US OMA IVI aM TANOL E88) ICRI RLCOWD RYE Ruth MET MuRARY aye 
SER LAXTELIY, Wen Cat te, Samlets. Dake University 
fedfioal Centet, Putten, 
Ixposaie of rate te 
for te ams Thr res 


ant 2.0 atiteapheres absetute CATAL bouton 
Ively, desteaned ALF bevela aid the a tives 
ofoenssmea Givelvedt in energy metabolism in bine thseue, Alternat fons 
fo oxidative metatel fan and th veld gerphotoge fel lowing 0. expamures 
aml recovery pertoda were compared, The QO, valuon ottatned wlll okettar 
etutarate an substrate were decreased tooo greater degree than wlth 
muced nate Inwed Gitedy Coblowdag the OG) expomuren (4020 - 484), however, 
ftolbadig two daye of recovery under rou adie coodlittons abl oO values 
returned Ge contvel Tevela or tigher. Tho tung ATH loved a we 

red COaSk) alter the expomies, but returned co nareal atter oaby 
ane day oF recovery, Are aml cathepadiy activities were unchanged of 
sheefonmod after Che GC. uxporuron and followin beravery perfode, Mier 
Phislogdewt gladies conducted wling Laneously whl the Glochwmiert atadten 
ahowedl damage to the hinge Lotbow hag eapoaarea to asygen that markinthy 
fuptoaved tatlawing cocavery pur tods of beg dave. teap ide Che apparent 
re uitiage tomany andertel{al cella, Me ta notable ttt fatetat deal 
odoin Wan Tneandpleniouk, The Lamel lag bedtoa and mi tochanle da ot Type 
Lb vedi wore dathaged hy rhe expired y however, tiploveniint wk 
observed followlan cecovery toda of bedava, The tapi reenogy 

et hore appearance of the omitechondeba tablowlig tetsu te nam att 
com tt fon thee Het been 4 my however UO ds eathredy congimtent 
vith Lhe tapdd pecevery of metaledb act Gvdty. thee dag tate oe oart adil 
cfeeometabod dan li repaid et tifuted lang thane de Cel leetod ty tte 
Fad, elim banana foeteany frulbochomle dal Gated ton and merptelente al 
Tpreyeinit ur Gig Pecans pertinla, 


OXYORN CONWULSIONS IN MICK, INFLUENCE OF NITROGEN ADMIM TURE 
Ng Horteleon, Os Criborn’ gnd A, Muren 


Defence Materiel Adiiniatration, Navol Materiel Department ond 
National Defence Research Inatitute, Stockhola 


The ouveer convulsion treshold le relatively well estubliohed 
wtpociolly in small animale, There however, a wide variation 
hetwuen Individuals and groupe. qutenpts hove been mode to eaclude 
tome of the factors responsible for theaa vorictions, Aport From 
the etondardization of the er:perimentel procedvre and the use of 
a homogenous attain of mice, the influence of oge, hody welyht ond 
body demperdture hae heen atudied, Uiuenal cycle affects hove also 
heen token inte consideration, During eveluation of the influence 
of these factore on the onyger treahold, attention wae Focused on 
the importance of the purity ef the goo, primarily with regard to 
the contamination of ouygen with nitrogen, 
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A total of vst over one hundred CUA mice, ull of which wore males 
ot an age of 70-4) do expoaed te 8 ATA wf onygon, five at 
o time, in @ franaporent presaure chomber, Pure oxygen oe weld ae 
different mitron mixtures were aed. The time from arrivol ut preae 
sure to the appearance of opie iN convulsions Woe recorded 


individually, With pure On (9H=99R) the mean time woe JA) seconde, 
With the adminture of 208°N, the tle to 240 and 

with 45% Ny 170 seu. The differences betw ate sigs 
nificant, “With 4 ae well me @ ATA oxygen the effeot of Now adm | ne 
ture gove rive to correspanding teevita, : 


TOLL MANGE OP HICK TO WULMONARY UAYCEN TOXICITY. Ay bandr@y dt a ert 
topes QHON) Vo Holamed}s Naval Hedlcal Tnetitute, Pook, s0ae, 

el Oceanographic b Limnologivas Research, 1.0.b. ANID, and Nope, uf 
bhovhemiatry, Technbon, Walia, teraed, 

Young (5-4 month) and adult (22 monthe) whee (C0-K1) wore erpueod to 
Web, Usb, UrWS and 4:0 ATA of U2. Hurvival time and changer tn lus, 
Viver sid bloud autdoxident ensyme activity (euperonide dimmutape, cata 
lone and some indvleamine 2,3 dtonyyen meawuremente) in response to 
hhypetunia wore determined. Ho signitd byme avtivilles 
were observed in the livet and blood during bunpeterm (s-8 daye) hyp 
Warke onygen exposures, Uuring the didtdal SU houte of the VS-hour 
survival time at 1 ATA Up, lung superonide dhemitawe activity ines 
hy 358 and then fell progressively to /54 contend level before death: 
Vrulonged expusure of mice tou ebther U.6 ur OM ATA of Uy ddd not diduce 
antioxidant au fyateme in the lung, nus did dt teprove tladt reade- 
tance to further exposure tou 2.0 ATA of Ug. The beowbin clearly atu 
tat young and adult aice are incapable of uvatcoming the high oxygen 
enviranwent challenge, Metevvar, antioxidant enayms induction and cha 
sdeuriated partial protection trum pul@unary tundedty are nol the 
(ule i mammailan lung expused to aubtonic oxygen levele, Preiie 
fur studies in the injured lungs of the mice 
jad that WHR can be Used am a quantitative tuo) Cur atudying the 
evelopment of cell damage by tvneruata, 
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CNS AND PULMONARY UXYGEN TOXICITY DURING INTEMSETTENT EXPOBURE TO NYPLR= 
HARLG OXYGEN AND AIH. Dy Kerem, C, Kitterman® and Hy Bleiberg®. lerast 
Uceanugraphic & Limnological Research, P.0.B, 8030, Naval Hadical Ineti- 
tute, P.U.B, O40, and Dept. of Fhysfulogy, Faculty of Maiicine, Technion, 
Wndta, Lurael, 

Unanewthetieed rate, chronically implanted with cortical electrudes, 
ware individually exposed at 5 and 6 ATA to altexnating oxygen and aly, 
CNS toxtalty end-point wae che (irvat electrical dischacne (FRU) in the 
dlectrocurticogram, end pulmonary Sonieity was judged by dispnea and pia, 
Hdatopathology, The madn resuite and conclusions ara: 1, Cov 
HOP exposures at 6 ATA up to PRD, weparated by LU mln periods of alr- 
breathing, had esaantially unaltered latencies (mean latency ¥.33 mln), 

4, A proflle of alternating 7 min periods of oxygen and adr breathing at 

6 and S ATA markedly increased CH8-tonic-frem tucal exposure time and 
cumulative onyyen tame but did not prevent FEDS, which were observed dur> 
ing both oxygen and ade breathing periuds. 3. CF the latter, 62% occurred 
Ammediatealy after switching to alr and aw euch couiu have beet dus to 4 
taduction in t eutic putency of the breat sing mintute. 4. CNH-toxice 
Cree exposures of YU win and over permitted th: development of pulmonary 
tumdedty which could limit auch profiias, 5, Emisting predictive indices 
fur onywan toxdelty appearance du not (it theme rewulte and should be 
modified accordingly. 


POSTER PRESENTATIONS 


Vox ty dowster= 


HURUGH AND MLNTAL PEORIA FADER WATERS DP, 
CAPONE A, dehoutends Tnathtute for Bereept bo 
horge Phe dothor bodes 

A wultuetyed diver wi tl Lond Vimo th dian eavbcomnent for whieh he ta 
Wet nabitatly adapted A diver da aot andy plyateatly loaded but ala ox 
Pertenece mental toads da Uibe etudy diveta wore Coxted to avaliate be 
Which vatont dt wan posmdble (o process a muntal taek dh the underwater 
aitustions The taak conwtstod af auditory prowainted fetter with fitervale 
of fave, The diver had to deteet cortab Carget better an tnatructad bee 
fore Gh diver Un add bt fan the muthet uf targate had te be countad alee t> 
ivety. Pwo deveda at dittbeatty wore ined Chee targeted, leat divers were 
tite by liverea He teatndiag at Chae plane di the Cradadng caurwe. Mire 
Cormier foereasod WU proagreae Ch treating, Olvera detected more Cirget 
letter and counted thew more oflan eoereetiy, Ube el fect war moet promt > 
feat tor the WH ELEedt take Dry controd towta dindbeated ne) Guprovenent 
die fe tak Leatodinye React tant tied) medaunod Ger dateetud Cargetay alow 
tal He Einpravemont. FO fe amauned Chat an axpertoncod diver with te tore 
aahapted te Che etre bnl uma ee ery Ceanmnt and Chetebere better cape 
Abt toomneemte a baaks Chis net bon de augperted hy Ceat givew mide by as + 
berbonved dpeera whe whowed nu at gad tbeant dinprovewent ci uielerwater: pare 
Former. Dry pertotmatnen did not dbeelitiate thexperienevd trom exper: 
feneed dtvord. dneaperdenced divers tended the perlevimnee tevah et theds 
mite ewpertoneced colleagues ao the ond of thebe Cradadag, alt boigh toate > 
thon tiie wore aCe faster for experianced divers, 

Vhaabty, heart tate and Comp bration were recardad continienaly daring 
the dives Apeettal anddywaw on Che Re intervada wero aed fo Trappe tthe 
LU He component at bearterdty sar babi lity: Cheba component teem to te 
seoitive for mentub eltorts 


Woke TAL Ie VARSSUIE ETS BERETS OR GRE LULA MEMIMARL fae DKANIORT: We Ke 
Caley, hide Be ke San Ntew aid te Boater, CRPORE Br, Weald tept, af 
Phywtolopy, Undverw tty of New Mo bee Sched of Eodte La, Al baquerque, Now 
Moxloo, WEST, MYA. 


fon mevement acreaw the collubor Gembraie ef nerve celia fe teapenattle 
tor the conduction ef areve tipulme,  Sinee perturbation ot nerve funet dott 
hy anexthet de agente ta antdagontaad by hydiewtathe premmure (pressure 
reyveraad of amemthenia) and hydrowtatle preasuce Cael E can indice ahnes 
mal ition dn onvrve activity GHah Pressure Mervoun Syndrome), we have 
Mtadted ine affected heperhaste presence on thes sevennnt ef sana arpa 
COL) membranod. Ur WU fed have uned thie reat cal d membrane ae a coded 
for Havant (pat Liq thy effects Of PrPAAU Te on membrane det tye ain pawn ive 
fluxes ot <oNa’ aad SAR Te eda baer ved that under condit tong where 
HOATA Ud [ta aaure were exerted on a bid cell suapens ten hy Lie nonenarent te 
trent gan hettumn active Cranapart af hott Hat and KS wan tnthtbited by ut, 
tirthermore, ft wae awen that the active intfue ot Ke inte ped celta dee 
creamed Liarly between Hand LEZATA of bel dum exerted priedte. The 
effet oof the Wire gppearn too be wee lated with active Cransport 
ature the dettus ot VR Ge calia poisoned with 10°% M Ouahadn wan not 
affected by hydrostatic presmure. The wl fect waa atae antiqontend ty add 
dug the uarentic elemental ganee Aroor My Co the felt gas. the activity 
Ob the Na, KR OATHaae enevme avatem of tid cell ahowta: wae wed Lit bd Coed the 
WWirostathe premmure wmamdeating that the etfect of the hvdrastatie beeesuse 
waa not oon the anegvien aC ieity per we baton ste ated ity doe tranapart (ene 
actoae the membrane, the resulta ot theme wtudies are vers aime lar te 
thoxe ween Ut merchant ally docdoceal bydrontat le ptommirin,  Supper tind fn 
part by OF Gmthae WaT as shee CATS and ALP erant KR OOP) bon, 
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Rg Vb CORTERVOUR MOS ELOIQ NG:  DEVTIO PULMONARY TERTORNARCE 
Wo de keeiaity Navel Medfiatl Remwareh trot itute, Nethoada, Mary band 
SOD bay 

A tontivantve, realet ine daview for pulmonaey mondter baa deatle tn 
Fe i eet renment, Ca dior tbe, the devier comma al paateeon 
oloct famagiete and elect comainet te anger abbavhed feothe diver aud at 
roplovesatt contiol readout unbt docated on the mattace.  Brenth ly 
breath analvade vonatating ef tidal vebame, mtontes veda, and breath ting 
Pato de tila be an wed boa rede beta ae chad watie dita cheat 
aud abdominal component, Reed ty ed Ue ambiya ta mye dee nay Dalvie 
AIAitaL ly of on at analog recerder and may alae dae eturid ber atehtval 
pupowea. A portable apbrometar dacaned for ean cabthratdon ub the 
devire, oven With a an Ta the water, ait Che eabitrattan ta ntabbe over 
Lau pet teda ot Ug, the data we obtadtied wang Ohba deviee with Che 
wubpert (a Che water on dn Che dey agromd with data ohtintiad Cram a 
Phethvnmes raph andet Che nage comlbithona to witht YAS ass utdeys 


Wt REPL GES G2 PRUNE TMM LUN Ole Luna FUNCTION. | Uae ka luytos 
AL Masntgtuey ll Lanphter and WG) Regdan®.  bopar light OF Provant te 
Mdtotney Uietvers ly of Wescons tin, BadTyun, Wt 54706, 

studtes of uprfyht (or “head-out") fomersfon (UL) have shown @ umber 
of unfavorable respiratory effects. Prone tiamersfon (PL) ds more .onmun 
1h wining and scuba diving but has largely been noglected. we deter: 
mined pulmonary effects of PL ti 7 healthy nubiiee ts and iho with cheonte 
ubstract ive i Ra disease (0PD), Luby volumes, flores, aad 4’ ane 
change were oeasuread using standard yitofcal procedures ddspted for torir- 
ston. Clos tiny yo tume tevy way deterimnsim! by the stogleebreath No tech: 
nigue. Ta yotng from upright posture an tend (UL) lo supine on Nand {il} 
dnd to Uh, ERY decregsud mathudly while WO, ThO. gad POV, ZEYO stowed 
sont er ducruases, dn PE, alb of these varfables returned toward Ul val- 
aes. RV was unchanged. CY (WC) Incredsed progresstyely from UL la Sl 
ty Ub tn healthy subjmets but was unchanged (1 COPU. Tn PL, however, CF 
fel) below UP valves fe both yroups and even below dl values in yume LORD 
subjects. The yolatio PRY-C¥, normally postttve, became negative in ol 
asd tutusneu tuward te (t) valuws ta PL. The shift wad most notable fa 
the COPD group, whith tneluded negative values even on land. LE LOy 
showed ad Smad] tncredse wills PL fa healthy subsects tat nu change th COPD. 
We confined potentially duletertouy chengas fh UP and found that those 
peaccentudted To CuPl. fe contrasts the effects of PL were largely 
neutral and appear in some tnvtances to be beneftctal,  (ouppurted ty dhe 
untversity of Wisconsin Sea Grant tastitute.) 
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PRACT MATT CUSG VULIMD ASD BLATHRALMATT® CONTRACT TON Di pie 
IMMERS PO Mucins Miah ait tt. loban®, the Va Meddeal Centers ot 
Lon Beach, (A, ud St lauds, MUd aid Cabvoterty et Galiternta, 
Irvine, Peaeay 

Dlaphryimette conthart ton and cout iyurelien were steadied tn the 
dog during head-up fumeradon to a mideaeck bevel, uatnp bi bareral 
elpotetival pheante stimulation aver a barge range of lang volume (Wo, 
Mhealk aniuata, the wtrength of dlaphragmatie contract tou was meanuted 
aw the change Cn alveolar preasuee within the aceluded reapd ratory 
wyetom (Pid. dn Live other audmala, diaphragmatic cont iguial ton 
CHC Ed fedaait ton and dlaphragmat te contract land) wae documented Laait 
wid Teo water, Dt wad bound that: a) Huo by cotntatt et tinelow dia 
vhragoal te contractions deerendal with bang tae laittan, bath fn water 
and faadn yb) tmersdon attenuated the eb leet of bab batdin an Paks 
OV) ab dae, drmerashen wie aedortated with parallel chain i Paws and 
diaphragia de lengeh (Onb, Che dattur wae measured Ero Lateral contal 
Whiphranmatic Chaert tou to the ather, along Ube dlaphragimet te contour 
on antetoposierfor cheat caddograpllesg a) the distortabittiy of the 
Laphiraga vad tol paradles to that ad the whole respiratory syalen, 
Yemule lig fy a effet ol dimmeradan on Pu moat pronounced ab higher 
Tung ve tune, and OF DL appeared to be a provat ting factor eantrot Lda 
Waphragmat te contraction, whereas dlaphrdgmad te cut vabube avetmel bo be 
OF Leaner importance, 


Enaryency Thermal Protection for Saturation Olying. Glen He Eos trov 
and Anthony DiChara®, Comercial Diving Center, Wilmington, Call fornia 
and Kineryetics, Ine., Tapgada, Caldfornta 


Loss of power and heat during saturation divos has eosultud in casual ties 
{n circumbtances whure broathing gas Suppltos and CO, ulimination capability 
ware adequate for an axtended pariod of life support, The toss of onviron- 
menta) control has quickly shifted ambient conditions to 0-2°C, relative 
hunidity 1002, 1m an oO, onvironmnnt, Ouath Toa short time is the not 
unexpected end result, 

A study conducted {a the Comercial (ving Center's saturation facil (ty 
{nvolved a survival dovicy developed at We a ap Ines A 24 yoar ody 
V7H cm, 75 kg, male conmercial diver and safeky diver wenn saturated at 
J ATA on an Qt Ne, V3¥0, gad nia. Qyorall heat toss was tatdoted to be 
kept below 100 watts per Rour, urine the initial 24 hour exposura, the 
chantiar temperature was kept betwoon O-3"C with a relative humidity of 
H3-100%, Comparative date was recorded wach 30 minutes for 274 hours, 
inttored diver param ter ranges {ncluded: heart vale (42-109), rectal 
temperature (36.3 + 37,9), and shin temporature (3f.6 = 36,9°C), Subs 
Jective avaluations of comfort (ndicatud “too warn" nxcant durtag sleep 
petods what he was "comfortable", 


HESULTS: 

1, A thermal protective device maintained diver comfort durina @ 
24 hour exiosutd tn & HOU, enyirormmnt at O-3°C anbinnt teampmrature, 
The diven's Initial rectat temperature of 36.9°C and tho how 24 rectal 
temperature of 37°C indicated stable heat balance, 

#, Reduced tetabulic activity during rest and steop did not result 
in hypothermic disconfort ar abberations of FRO. 


LET ECT Ob TODY TRMPGHATTIRE ASH COMPOS EE LOR ON RECUVETO TROBE HIVIITHESITA, 
Ai Pharrdyony deta taayeatrd® int Mal W#, Dept. Of Kipestolagy Sito 
Fraser UHTVers Re Tata ey VEN 150 “und Dept. of Modogy, inawerstty 
uf Vietorli, Vietatta, Wa eye. IG., Canad. 

Tra lat bon wanting tds beer promated aa precede which cal be eded | 
WUE tered Eh remote cn Lrommetita. Pes effectiveness: has heen 
Chatlonged, however, did experimental stadion appear to be contradietary, 
Comparison ot yarbouk states tay be confounded by dd Aerences at phyate 
Jogieal comli tions aad baly competitions AMOR combing ta Uke sea 
water, Lb subleets having varded core temperatures: were behditied: by 
Inhalation of saturated abr at 4d) Maltiple Linear rogtess don atin byses 
were computed for beat passilde sibseta relating rectal and: tympanic 
rowalming rates (> ag) to physdadogieal and aithrepometrg, measures. Tt 
wie Fouled that ad Wh there wat a good cerrelition (0) 16 BOT between 
PPE GEERT aint the onrespomd ing nai metibo ec on venbb batons tates, 
TUM, Fate ey coud be more closely predicted byw combrmt lan of 
Tithal core ah shin Comperotures: Cred. 7h 0.7K) rH th. the heat 
pradict ive equtt bons of rewartidag rate (C/br) were 

aR ORDO Hog Le Seehwts reoayta 

AP KO LUES Ty ded op Pade chet or © DKA 
where tap, fom dre inttlal rectal end tympanic temperatures, (h/w) i the 
Height/weight ratha Comykgi, dal rota the adjuited multiple correlation, 
hesulte uadicnte that the rate of rewarming from hypothermia ts ot tongly 
tiddueaced by Initia core and aki temperatures: amd by bode compos Ttbat, 
Compartsons of rewapming dat obtained in dit ferent luivest RAEI > atnl 
with other treatment methods are Hkely te ne migleading undiess 
experimental pretocuds amd subject groups ape capedubly matched, 


|, bblalptniaderstthar been bo dine Fes L478 oh © 


POSTER PRESENTATIONS 


APO MPTARBOL TIES TN RESTING ANTE AD ROTSTSE RATS AD VAR LOU PMCELAT 
PRESSURES Of SEEROGES ASTD CAGES OR de ou, Marge, BM, ame the! 
aud ktoM M, Lit Phvedelopucak Lahari cet hake 
Wve . Sport, Hupsbrre, aid Southamproer Unrverstt . Tampstre. ob 
This serpes ef eapertients was designed te see Tf sem et al) et the 
changes found ta earlier experiments ip hyperbaric abr reason et oab. t tr 
vould be dive to the fnerease tn pl; or presabe per se ound te osee tf oo 
eof hepoaia could show effects oppustite te those in hyperbarke aia. 
atmospheres w chosen AG, Odd bar py Oat bart, cpl od 
bay phy OM har), © (poy Ot leer pk) S78 barr, Opt Ok bak py Se 
bard. de-N stasved tats (226-268 pg) were expos to these atmoapheres 
fn tatehes oF 6, Half of cach batch remadned resting shil- Uke other were 
furved to aim, After JO ntnutes they were decapitated atut the tiret 
drops uf blagd cob lected in chilled perettordy aida for abalyses of 
glucose, dnetate, pyruvate, ketone bodies alanine aml glycered: the semad 
toy blood was velfected fur assay of insulin aud noneesteritied fatty weads 
(NEPAD. Resudts shamed the expected differenses betwen eaeretaing and 
vesting rats tnoadl envbvonments. There were some differences between the 
group ab resting animads, those in} thyperosted shew bing a dower boud 
Alicose (PU compared te Acand | Chormubarde) amd an baeredde ty NERA 
(60.05) eomared ta B. doth hyperbarbe envi venients CO oand 1) hid 
higher ketone bevels that the hotiobariy ones. The waerebaiag antids it 
Cand | showed a tower glucase Level Chan ti Ao nnd & undecompantod bya 
ditterenve tn tasuling The amis bP tiat lower lactate and pyruvate 
Jeveds (2 dl0t amt c.0b) than the other enviroments and higher SERA 
wi) S-Hydroavbatyrate (0 0h). The series confirmed vartier findings 
wid produced others ehieh were nee profatdy due to suproy ements tn 
techn tsi. 
Kefercive llinson Rode Gy Gras ROM, Suythe Pod Abbort) hog MM Gi). 
Med Avvonaut tyne et Spathale, Mod Subagad tyue et Hyporhare [7 plat gi, 


HEAT STRESS DURING DIVES TN WARH WATER, ob, Holmé@r? aad Gy 
Kihdetrum® (SPON) A, Muren). Dept, of Oecuputdonul Health, 
Nethonul tloard af Oceuputionil Safety and Heoldh, S=174 4 
Solna, Sweden and the State Power Gourd, $*162 07 Villingby, 
Sweden, 

Divers ure exposed to warm, of ave hot water in fuel 
hosing in nuclhecde pawer plants, fn order to laveatigade the 
tharmol sfraby assoctuted with dives dn worm water, two 
divers performed Jight work ono bicycle ernometur abternutiag 
with periods of rest. The expertments were performed dna tank 
filled with water, controlled ut 34, 3h ond 42°C, respectively, 
ond exposure time wae 40 wha, The divers wore underweur cite 
uo rublwr diving suit. The thermo) atrudn increnaed with dive 
creasing tenparcture of the waters fe woteg at 42°C body utd 
moon akin temperature ware higher than J9,0°C, subjects Fade 
the conditions dntolerable and expoauro waa dnderrupted after 
Weds mins An ice vest, worn under the sult, reduerd the 
thermal adrotn, resulting bn bass increase do body und mean 
akin temperatura and, consequently a lower rote of body heat 
Storage, The haol elreas durlou dives la warm water 
hecesaitates Pimitutsons of the duration of the dive wilh 
respect do actividy ond temperature of the water, The couding 
powor of an ice vet makes possible to double the exposure 
{ime in water ut temperatures 24-48"C, 


AR TU LOTROMYORRAPTELG STUDY OF HIVE ER TMP RSP HENAN BUNUPO TS. head. 
Tabard, WR. Meta hy aia Kd, Perec CRPURE OM Nembgt id. lege 
nett at Phsocbidepy, Sele] ab Matte dae, Mabeeraliy of Mttttieote, Dalutt, 
Nobith, Miinenet a SHAT, 

Although iver ing fe a Titediay tmincular aetiettvy, pebattonbys fheede 
abtent ton Waa heen pak tan natvata et the Chespieney amd amped iti ot 
rttomvog rime CFM Chom the tnvelved mocolatuie  Mtelote, thin 
Wy wae uidertaken bead hate Buch parameter and aden to dece¢mine 
the ote de ot group of moms tes wtibeh tlre demoustiqte elertedeal atiy 
fly dy tesponae to tiameradon bit cod waren tbh EOP Cn. Atpedar ony tare 
ehee theless wrpe plaid om the fot bow ding mai dea: omimneter, flapee hin, 
pectoralin mafet. dertas ablomtuin, exbanal oblique, bat leatmae duis, 
eaepa, aden, deepen, de tee Meltolda, aid qlatewe max dima. Che 
Revere teratded oom ag Hewlett Mackie MA tape tesorder ton bated 
QUehey abe Amp Li giete anal yet on a PUP EY tg htnd computed Pbk te 
weebe eyber Wa, the records wap taken before, darting, ad ater Cinuet 
stom, Che ene Lemperatete wae mond tetigh aed bith gen tad oad tvmpange 
eraqutemte.  Phomfftt ton, per tpheral Cemperaiares were te orded deate 
welertaed tocat tot antag Ballew mutaee Chet mrodpdes.,  tndetal pematis 
Tadbeate that the predominant Eeequene die at ome th betlon appeas bin 
weveral Hands between <1) We. frome conpedat lon dandeede tiadbeaten 
Had Ue mae lee were dot adi tn plane, Parttet, Ve the atid tte 
obeeryvod abivet was die toon dtop Un perinherad teaperatane elt bent i 
staniticant drop tothe core tempera. fi aevenitl mabgerte capita. 
Lint torteamadl the amplitude of ktiver,  Meear fpr tigen muy pris lite 
addS) total taformation concerti spinal and oupin epliat comter dl wt 
ahiiver. 
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POSTER PRESENTATIONS 


AW ANALYSES UF DMERGPACY HEATING KEQUTREMEATS Hatt PEIGQONNEE LRANE EEK 
UAPAPETS. OF, He Rigator,  UnGeerndty ub Texan ae AUTEN, AWet ty, beada 
Whe, 

Reeent ital aeeddenta ia whteh petseunel teainter capnaies have been 
Mrepped Oh tae Netth Sea aagecet Chat einer ene y heat bp eystemse shearht be 
avert babble ay 1 se wide ane Aodnicold watet, Otherwise, ae ddental 
tows of power from the aurtiee support vewsel rapidly aubjecta divers te 
wevete cold ateean, soveral posathle aslations foe thee preblom have heen 
Wropoded. Une bt tu provide pdanive Liamulat fon tu the lorm af blankede 
and "sleep ki Hage! wileh help tha diver congetve metalad{e heat, Another 
fa Come var lous chomtent heat aourees ethlel supply tet water etter oo 
heat Che capate or to heat individond diversas tn thin paper the var tus 
ternal (ves are analyzed wdng a comprehensive mathemn deat model of the 
Wien Uber) syatem together with tectiteal (ifarmet ten obtained Prew 
Publ tuted paperd ainat roporta. The following tactera were considered to the 
andtvalat CO) water temperature, (2) depth, Ch gant ecompoadtion, (4) type 
HH Ra emeTL WOR 8 wat aMlt ot dry walt, CS) berm cl aupplemontal heat ling, 
and (CO) Cte a6 expadien, Ca atten omplovtog a computer midel were 
Wad to eviuate the tmpartaniee Of wie factors, ReAULLR obtadinadl to date 
tiddeate that avelyp heating ta required when Ue envd ronmental Ran te 
Wel Cox and tidiviiont heat ing cadres WORM Cleant ly le apergy Com nye 
Neat dogs Speel tle energy requirenonte ate presented Lae raprenentat ive 
sveton, Che peareh repented fh Unt paped wan uippotted under the 
Ottteo of Naval Remmireh eantrace NOOUDA=-26-0-095 4 will Funda proyvisled by 
the Naval Medteal Reasareh aid Usevelopant Command. 


OXYGEN Il 


PSII PON OP CY POCHROFT bo ESQ iy TD PONTA ANG OTIPDROMEA DY Ger ASE 
Poe Wh Ag Heme) 3b Sat Ohl aa ea Langit, bepar tment ot 
Winehemmntiy, Re 


Vurte Vater st ty leigh Ree ene. and dbotoptend 
Sebonees Biv is tin, Purdie University. Foet Wayne, ON boson, Usa, 

Hoth dept tid hyperoade produce phy stolid otferta. Some ot 
these vtforta tay be deserthed ay aged imathye Uy that they tend te add 
Wide the de Let er bows conmeqieneus of oxygen detbebt of users Cyteehroin 
PObS0 tas beet shown de pldve a rule dn Gatien Che tranaport of oxy - 
YeH TH Ther dish dame other Chasties [Lomgmie (0 Syn, Oth fur. Cone, 
Wieroe brew datbany pp Sep aid deri the placenta [aurtier @ turns Ces) 
igus Metab Die ad apeat eon desea} did the hangs [Bini fb Gartner (oes) 
Phar Metabo tan ane fap een Ge} Mevoue FA the anit at this 
Poment eight be eaperted teotnerense the etficteney of oaygen traiapoet 
da hyportin My vbetie ek fits rebotivets Bigh aitinity: for evygeny eyto- 
chrome PAO tht alae have a protective effect tn heperoata [Wet tenherg, 
Te We Mpg and yeabedeyetened Metter CUM) ye SRE Lomas, See 
CEO MEAP, Por these remsons, we atadhat the ed feet al hypo wa and 
hypecov be on the beved}a at me Piver cytochrome Pgftl, Phe at tiadn were 
vapor Co vaebates ambient Pog vain far wired periods priar tas siees- 
five, fapomrd ti hypoa ta tush ted it a doubling of the dese af ibs 
Phone Wht en hone, after a tie aadeone hilt howe dig. Uaposire te 
hyper he gyen pradived a ever proater effect in une hour, but without 
way mises le test if Che meehantsm of this reqonae te focatteed tn 
hepatneytes, we stunted the effect af virkus ombbent Pos values an the 
feved of cytochrome bd rb fae bated hepatocytes, bspeaure te ates ta 
mented Eh rediier bon, there wae at ab tght ceduet fot din tegaues par atid sty 
WETbenat His teases De hypas ti cai hype rosin, fea basronaee were dhol 
Ashe bs Tht tag a Crater tpt ton aint team det tans, but tem avntiiosts 
THAT han dail ne ero TMG Che abode mecha tsi af bine Chan is 
peenent ih the bsetatid ee) ata died ees pretenie aynthiesns, 


K ORMOBARIC AND JIYPERNARIC OXYGEN ON CYANIDE 
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Te, To » Tokyo, Japan, 

bept., of Ilygdone, Baitama Madival Hehoul, Haltama, Japans 

tnhorder to avaluate the offact of normobariv and hyper- 
barie oxygen on cyanide polooniig, the intracellular 
oxidationsreduction tate was obworved in @ixtuen Now Redland 
White rabbitw by detecting the Clucremconca of roduvad 
pyridine nugteotide which reprosonted tntravellular sadox 
atato and indivedtly indivated the function of the raspire 
atory chat, Animale Wary anacathot (ted with urethane 
(log/ky, @.¢.) and pantobarvital (10 my/kq, i.v.d) and immo 
biiived with pancuranium bromide. ‘The trachea and femoral 
artery and yvoin ware cannulated for ventilation, measurement 
oF arterbal blood pressure and adiiiniatratlon of 1000 ppm 
KCN wolution. ‘The animale were maintained on a Harvard 
rompirator at the rate of 450 mi/ky/min, The left kidney wan 
vayetully exposed on the bavk above the retroperttoneum 
cavity and thes the optival fiber for fluorometric moamute- 
fent wae Bet on it, Altoratlon of tlemue oxygen tension waa 
oatimated uming platinum polarographic electrodes [1,2 mh in 
diameter), and electrocardiogram® were monitored, Tha data 
obtatned in this atudy indicated that oxygen had an anti- 
eyantide activity, and administration of hyperbaric oxyuen 
Appeared to enhanced the cyanide detoxification, Home inter- 
epting Implications warn discussed from toxicological polate 
of view un the remuita obtained, 
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SESSION VI 


HY DROULH OXYGEN EXPOSURE UF RABIES AT QO ATA WITH AULT TOAY SURVIVAL. 
Wat. they helt ty Mur. Laboratory of Aviation and 
Naval Divs Vy ¢ nd Nattonad Delunee Research lil ts 
tute, Sweden, 

Atter Ue termlnatlan of ghe flint sectow of Hydeon dives by detuer: 
suitor tn 19K) eaprelowntatlon lo (hls fled was not cesuied antl) phe 
Tate Stathoss The results from Hydioa vaposuros of did ferent spectie 
Including mat are tod reat patent uneouraging, but Chere ate alsa rer 
ports am toate el fects OF Hydtoa, According toa French group Ue wueves 
val af rabbits breathing Mydeon at SO ata Te luke than one tue, Stace 
these reports are sertously Hntluenelod che eapected appllcabl bly of 
Hydrax as a lying dane bt was dee het thy be eeptoduee the caper tinny 
abd douk fuether inte Chese problems, 

three rabbits were comproned at a Clin each placed (no Separate com 
pattoent Un aw AOD There presture chambers Eleetrievardlogram and salou 
Lyseow temperature were tecorded cont lnaoub ly. Coiyereas ten was Firat 
made with abt to 1.2 ata and pure ob brogen was then added to @ pressure 
of Bata AL thls prossane the aiamher atmosphere vay changed tu $0 02 
Ih Hy (ydroat, Farther canptosston to 30 ata wan tide wld) tydrox and 
pute Hg. Bote Clee wore 24 ot kB oh, dueling eapowure the P02 was kept 
at es Ob ata, the Peo at 0.005" 0.0) ate and the chamber temperate 
at Mb shu c, 

Seven rabbits Gave been eapused, OF these, Four have been eaxponmd 2 oar 
J thoes wht snmp weeks Th betwen. So far al! (he antimls have turvl ved 
these vaposutes without extdence of toate or other Fit effects. 


Suppoeted by Kathonal Swedish Rooted for Techateal Dove lapnent, 


HYPERBARIC OXYGENATION: — TISSUP OXYGEN CHARACTERISTICS IN CHRONIC, SOIT 
TISSUL MOUNDS, \ iyperbartc Medicine Division, frooks 


The heating wound represents @ dynamic minature of cellular metab- 
altam, local blood flew and gradtents of normoxia/hyponta, There are a 
number of disease entities in which these parameters become deranged and 
result {na chronic, nonheating wound, Only through optimum wound capil. 
Vary blood flow and titiue oxygenation fa the wound able to heal, = One 
mechanism by which HO apparently Aide the healing of fachemic and 
hypoxic soft-tiaaue wounds da ty raise the wound onygen sufficlently to 
support tissue metabolism, Our clinical investigation is a study of the 
thanges In wound onvgen tension during normobaric and hyperharte oxygen 
administration, 


Wound oxygen tension wad measured In chronfe manhealing, soft-etsque 
wounds with @ polargraphic oxygen electrode, Measurements were taken 
prior to HIN) and at weekly fntervale during the course af treatment, 
Measurements were recorded for each pationt at 1 ATA and 7.4 ATA pres. 
ture, = Three long-term (K-74 weeks! and ten short-term (7-4 weeks) 
patients were evaluated with tissue oxygen measurements (four patients 
were alto evaluated with concomitant radfotsatope scan metabolic studies 
along with the tfisue diygen measurements), 


These (nitial studies indicate that the use of tissue onygen 
measurements, particularly when combined with metabolic studtes such ap 
thallium 70) radloleotope scanning technique, promise to be valuahle 
adjuncts In the medical dectston-making process when dealing with dif ft - 
cult, son-healing anft titsue wounds, 


SOs ene ESD ALLETSLERLT ULE Ctnre cect ten itote melas Wil Cesc cfr FHT ererer we Tee Ratu CHIT Tae Tee meeP OAR TR CST RAT PSD Pte am eY RICHER RT METRE MT SET BOVEY TIO CR PO OTT oe 


SESSION VI 


AMAT REL ARE CARO TOPLLMANANY RESTONSD SLE SERCISE STEHT ATIC ANT HET LUM 
UNGER ATL ALAS 1. ty Flynné, yt. Tvatiny Re Creene, Bb, « way 
and Re Pa Daye, Mtwat Metteal Remearcl bat itnte, lethemba, Mary fan 
Auda, 

Ten othe uty Cx per tein cnt fine bey wele exete tae att appres imately 
MM OP aetabebe caja ffs fer id omta da che doe laberaters, Vacpen conanmp- 
Clea, hear pate, corde preeedee than pertab, conteteala edict fen Uti, 
su va tae output de Cerm bed by Chorge de tmpedanes were uednured it s-iin 
fatecreate and fond Co be the naue whether che suhfeect breathed ate gran 
HOF het puma ts oxygen mista, Tn eoutranl, garlinare vont iat bon aw 
abd beaptretoty Preqieney were (ne kedaed bre aid ode, al tidied ve btie 
decredaad 6. O02 wit hettom Coe con, baat en Phoephr dhe diet eased btnescly 
fram 40 pysmt to VO pdm) over the Wemin exeyetie titorval, Che Pespanne 
mittoat wth both alt cmd het Gin. tama terey taepie tine ata 
Pieroni Woh exeredne, but the gelardve change wan wim tier di mand tade 
wad estatderably thece ear tabtes tie efit Gif ference between cl and 
Veliun wae apparenc.  Chene iiidtage mupinent that We Dimes regen breathe Cig 
SC TATA dove got alter the adreaytale of card duvaaeular TekKpoNse 
eeete dat aha teen ty, Set ehanyes On pulmanore weat (fatten enn by 
detee cody hsweyiy, 


INFLUDHCE OF EXERCISE ON VENTILATORY CAPACITY AL ORTH. AL PNaa hoe and 
ren, Hyper bathe Bes, Labs Boel. ud Phystot, Suny, Burtt RY Wes, 
Use enhances veo aloty capac hty at EO aber as aaatyuted: by wasls 
mat velontary yeot lh het tan and wapbratacy Elin, Tat present study Enyest ls 
wales the same shenomion Cy suhag tied subleeds at leptin, live soblpety 
per Formad maxhoal voluntary yeni datlott (WW) and forced eaplrat fons aves 
lon epost, vapec tea (40, Teh ai 200") aed Coad) tahalst ton whtie belna 
submocd at essares OF Tn Band 4.6 be. bpeptatecua venti bat Lon 
HUTA Maelo were tsa was meagueed separately. Uidependent of pressure, 
WW (nereaned by about Ud at Ue heavier warktodda aod eapliatiny Clow at 
AVe ok vidal cape tly Eneetaned by abuut WOO, the Latter Ingeease dbaage 
pear hv whthta 2 mtn atter exercdae., ALM 6 ate (he wacerctye coud an 0 
am Hy Foe roase Ea oundstbdeh CO) tenston,  Carhon Qlaxtdoe Unhalat lan tne 
creaabny the pitds tidal! CO, by ais te about 20 om Hy duclnw fest bad ne ele 
Tect on AVY ond a ST ight lo muderate ef tbet on Clow, Trees tig it by ot 
ade ht Of 200 TE Ab atin As at LO atin, AVY at degttt: Eereases with 
bevalh og Ceequeney. However, Te qanedat, Une hewathtog Crequeacy uaed by 
bur subloe ts dee rnased dade eaerebyes Fe vars come tided: Chait Che enti 
hig sffect of paere tbo an AW and vapleatuny Close at depths presumably was 
malty due to od Et autonomic servaos acthelty redae lag pulmanary Clon 
resbatater, thal CO, agcumibal ton pbsyer a neat otibe nebey ttit pathe lve 
di stuoston of aleweys played ie rote, att that the eaerc bse phan t of 
HY occurred In aplie of o posstbbn coturd ii fot lurace on AVY ty low 
breatbbag devquenc tee adurlng eaerclse,  Sabmecyton Cle, water Inertial 
che not ab toed AVY or maxhnad vaers tou ventilation. A conylderatle dadtyt: 
duet vatlatton ba the ee bation between spontaaines weed btatbon dat ina oa 
Fowl ovaere doe mit YY CORE © O99) could be ager dhed maby ta var lat lone 
Ti MV (Funded hy OHM and HARD CONM Conti) fe, HOODIE. 2050-0205), 
Hollow undee Che sp los of Betsey bat Underwater Inwt Fluted 


OXYGEN Il 


DIFFERERTIAL PERFORMANCE QFHAVIUR AFTER A 40-HOUR COMPRESS TON 10 450 MSH. 
Christian LEMAIRE. Hyperbaric Research Center - COMPX - La/h- Marsed lle 
Cedex 7 + France. 

The affects of a 40-hour compress fun te 450 mse ahd a dt-howr consecut i 
ve sojourn were studied on 8 subjects from a performance pofnt of virw. 
Thy tests {bh use were 2 sensertmator tests (manual dexterity ND and visual 
choice reaction time VORT) and 2 intellectua) tests (number andingt tan 8 
aud doubly figure crossing VEC). The tests were perfurmed always on mor- 
ning, twice during the pre-dive at 10 msw (oxyshel dum 4 Pd» O48 bar y 
PINs | O.0 b 4 46 hours) and twice at A590 tw (oxychel ium’ y'P,O, © 0.4 by 
HAS 2.2 by. The besuits show an increase fn performance between the two 
sdrtes At JO msw (3 and 4% for thu sensorimotor tests, 7 and IO 4 for the 
montal ons), At ariival at 460 aw, compared to the last series of the 
bro-d{lya, 4 wan decraanent is present fur all the tests, with values as. 
Wy for HD, 6 4 for VERT, E14 for NU and 22 for DFC, As noticed during 
S previous dive (JANUS IV 4 8 sublects 5 Pyly ® 1.6 by compression to adn 
nsw dn 24 hours 4 LEMAIRE and CHANDY, Rey, Ned. Apro, Spat. Hod. Sub. lyp. 
16, 1977), recovery is evident 74 hours after the end of the compresston, 
but ina differential mode, total for VCRT, moderate for mental test and 
segliqeable tor MO. The common cofelusion (2 dives at d00 and 450 itisw, 
with 16 auajer is] {s that, 24 hours after the end of the compression, vigt- 
lance/attention {5 no more impaired, that mental ability (s longer to reco: 
ver anc that manual dexterity doesn't finprove during sojourn. These results 
can differentiate the effects of comprossion versus pressure, This knowled- 
ye constitutes a reliable basis to consider for the consequences on pura 
tonal capacity af the diver jn this range of depth, (Research supported 
by a DALY grant 79/131). 


ADDITIONAL ABSTRACT (NOT PROGRAMED) 


ADS PEUTIEIIO EERO TS ON OPT RATOR PL UPOUMARTS 
SYVSUPMy SHIM, Me Th. Cur diy a, 
Metend Ruavireh Vist ute) Betheada, de, 


PNT ONT ATMOSIHERE DIVING 
ah CO . Langiwrthy inal 


Sons, th 


Vie atudy meaeased operator pertopiaance of the one atmeaphere bby iy 


syatei LIME wht le matiedver ing (he 


TIM sewtea in mit Go's and thm 


(MCE mater. The aperatuce were ht, Maye divers aid | NOAA dtyur, 


OU healthy mates between fs ail Shy 


Wrsald, ahh experienced tn the 


apernt tin at TIM. Testing: wes comdtieted at the WS. ayy UE apet ber tad 


{Ming Mnit's inducer pao. 
Under eaeh OF The 2 wacer Lemperanttires. 
Vaaeta at atop maneuvers were cotuliyted. 


Pieh sperdter completed a mia tiin ag 8d ivew 
On wah alive Sownthe at boo and 
Tah completion times, Pet, 


Feaptration raters, core dnl edhdin Cempecitares were recorded hath 
completion Cimes at dager (ae bed eeed were Ai teant ty titer 


Tp Ob than wath times at cute tae 


“Eb needy however, lmert inten 


wore Higher ot COC daring wathea fee EMO Ye than al wrk Leta, 
fo UGH. On the step maneuver, completion (imes at Sue were aignttt 


contly Puater (as Od 8 ae, pe 


-OOLb aml heart rateax higher tae pth, 


Po LUST THAN Completgon thimes Cae 8 aed amd hemp t nites te 2 pd oka 


wl 2OFC, Mespirattoan rates dtd not vary signdtteant 
tisk ot wittr Comperatine. 


After do minutes 


yous a fit thon ot 
P working the are dn tats 


water, core temperatipes teavhed as high as SAS cabin temper inne 


tyepaged Wo6"°C with high bumality, 


Mite dota and post dive repotls be 


the oprratore siggest that the duration of UM clive opeast ins te mart 
water May be Limptcdl by hyperthertts etress 


PRIS tence kote BAN aent et teas cca ea) 2 bbe Eta sonarus eh wal 
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MINI-PAPERS 


7TH SYMPOSIUM ON UNDERWATER PHYSIOLOGY 


e In the interest of space, references have been eliminated from the following 
f mini-papers; however, all papers will be printed in full, including 
1S. references, in the Symposium PROCEEDINGS. 
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OXYGEN TOXICITY 


HLS) OF CENTRAL GAYCEN TORECL EY: A HE-EVALIATIOR, M, 0, Fatman, 

4, Hatan, Dy Todd, Jota i, Yoovhter, Richard ¢. OUlrke, be Cave aml 
VA, Zompel, Mept. ut Peapmacolagy and loxtcoluge, University ot Kanan, 
Lawroney. KB n60a4, 


ME 
Ls 


Many theordea have teen proposed to eaplalt the mechan’ am(a) by whteh 
eayRen at Nigh prevnike produces eouvulatain, Thea include: the oxtdat bon 
of ke oenryme sullliydry) atoupa, atterat ioe tn the GYVGHBG redex ratio, 
Viptd peroatde formaslon, onidat ton of pertiling nuetwet iden and sthaequent 
inhibition of energy metabotiam, a decrease de intracelbilar ldgh energy 
Phowphatde, Commat han at auperodde anton and lvdragy radieain, and Cormation 
and decumlation vb lo, in brads celia leading te tieresded oxidant atrerns, 
The malnewnanee of gonsal tradi peaminobutyrie acid (GAHA), ae labtbliory 
heurvtrandmittec, wlan has bean puggasced to play an teportagt rote Uy oavgen= 
induced convulaionn, fn view of the many theories propoaed throughast the 
Yaak (OO vears, oyntematle Goedepth etude a tin the de lace andra) were undertakes 
to reeememion the many propumul mechinismta) of oxygen copvelaiens, 


IWew were eapomed te wairioun orensares of FOUR axygen cia modi bled bypere 
bard ohahyr ho condtracted that the animate could be ager di fieed whihout 
the need for chamber decamprensions Chie elimtaatiog patent bal decomprenslon 
etfeeta, ther were expaded fo Che oxygen preniired under atidy tor vartouws peri 
ate ot time, with these expasires tof tee ing @ perconyelalye ported, Mice alae 
were Haced i dead at vir don ata of coptrnl open Coxtedt yy such da hypere 
aetdvety and ebare onaete Viens seyprad exposure regions were ehowes tat 
At compt ce correlate any abserved binchveteal changes wlth the anset af svhploma 
el ventedl oxygen tended ivy 


Atter wxgusure othe wlio ta the Bi gh onyget presaure for the apprope late 
time period, the oaintaadls were xaerdileod, the hypertards chanher decemprasned, 
Vie thew remivedt, aio tte cerebral vortor edelaed, Thu vardous bioctenioal 
subabraten ta he tidied were thes determi, 


Ts miles exper tb atm of TOUR oxygen, th changer In cartieal ath, exidas 
Clot et noneprotedn ait tidivdas reduced plutathtone, aquperiontide ddan ane, 
an Vyht perovtide Lorton were team Cerebral CADE was ine vedsed and BADEL 
duvrenked, whe thea chinges cecurthy a dean aa the mice were eqnuned to the 
6 nto promwures, Re change Ti cortded) MAN van found, abltheuph HARI dee redaed 
APOC TPE ORS RON a eprmithe CEmON ite HOR UF central oxygen towtedty tne 
vert imateds Simi bar whinge te HADEE ad BABPH weee Eonit ta mtee wap bit 
Ly te Saat boat ol Gxyqiny, wee tear etaree Ui MAN) an HADI are fond 
AL dah att bate The Ghao'h for dy Teh ate atid & atm ot TOOL ake gen were Th 
trey FO ain Le min reappetivedy. Therefore, the pertathat ton of ¢ heal 
Levelacot pwede ite bent Ld eatin. fae verre bata whe wedge ened, 


Copehend CARA cin) ahicanale dee reaned ay aout an pier Werte wispend fa Gata 
ebooxyygen,  Ghatamte acti decachony lane (hab) adie dectedmedl, lot later ex 
ORI Cha Were Hee, Corebrak giitamine Gretoaned at the yar foi age 
Wane perdadea thy corre barton hityvan decreased cart lve! CARA and tnet edad 
AUHVeptObLA EY te osygon convifictona Wak Chwerved.  Furthornorn, fecreantng 
brade GABA by tnhth thing GAMA tentnisaminane (Galas Dy ddd met prevent ouxyyen 
eta tons CARA Up Tae Tite oytaptinomen of eorubral corto waa narked ly 
Lltbdtud by oxygen, but this (nhibliten condi aot be correleéted with onygens 
fridieod wed suri, 


Ti vorhanden, theme roadie fram oetat led i vive winded de not support 
the vardoun Cherries previously prapoded te exp fatty tie maatantan(s) of axe 
convutM ton, Aiacunewpt tank aa eM) OF apecalatton, and a tack of faedeptt 
Wed iae have propagated eorateoun theariod in expladisng the cause of oxygen 
convulatona, A dew hypathesta le nuded. Purthormore, several af the tiachom= 
(ead paramocern atid lod QRAMET/NADEH, NAUP/NADH, GSI/GERG, Vpld paroxtdat top, 
HUD) are ot altecud (it bradn but have heen reported hy ethers o be altered 
{0 TU AT ANIA aXpoded te nolsconvalALvE UXYRH prosAUred Lor prolonged 
Herdods Pe apivara that different metutitamGs) may he operarive by witeh oxy 
Ren edward conthal and pulmonary toxledtys  Caupported tn part by NE grant 
KOT7U7 and GHe22I47, and by ONR Contract Number NO0N14-74-6-0460,) 


ve tee ve 


IM. CENTRAL ROLE CE OANA TS OHI ISPICT YE COSMET, bs We Ramteton sail ASB, 
Slighs Kates tologhy Stnpoit beaser Untverscty, Hiirmity WO ANAT VAA Eat, 


Ambotla fe formed extensive dy bh thas tbsetie dairiig: the course of mermel 
Wetabel ban amd be tate of formal tan bovaiwetaketates imere. ad hiring: abrearniat 
stitos, 


Amman Ts te densed to Ddoad from antec de bn part hcaber dy Larges amorgitss 
Urey eee Nias A Megateme kh, Der ame Gy bette Geeta ath centile criti: 
USchwrrt. daerence & Roberts, 2Y5K1, Timor be tain Ponta t bon be aby cee 
publ Dt dee rosie fe the Eevee at edt) sifereine mononii bent thos ehh ee) bah 
b Momtaerta, 1959) Amanda prediction Pom both naeve Chet sib Drei bbe os 
byeeelec tr ball sthmulat ron tee ht cow amented ther leMatherbi, Uy Vaibis, 19s te, 


Fomens ted CE Tree observed: that the aieunt at amon tt Cope) ty brat 
eDreec aleraye Cle Eh Gab sO fitibat tat iter hy excee. 2 the ainomnh that cori be 
formed hy deambaet ion od adenine aaedrot ies atone and Chath ate abit beri l pree 
battle sotitoe Ps deatininat ten of Wade aed Wb beet ite aa ehatamate, 


Geren and titans op de bitte ceper bed the nome) ced svi tists ad 
OUP Eph ane stores Tit bragi bom and eke ephiden tebe iy gu yang lat 
bhish de elevated (ed an obs Otter edoetiwomtidlsrte dock fretnent, 


Sebo dihraut, otk. Chant have alsa oheeaved an ii peed titaayver of 
Pet tec ha bimdnes mediated fy UEP a rupe tenes itd as gen eapansines dies Jaap eres 
rd onapsed Titmedronal dtehdiee and denna bon of cates babimines te 
meveit dot tbe obser vit ban, Mes tmp dent bom ef trata cotter tcamtaitess te ob 
debragte: cemece ad brennan ia ete dite panto ret piotedise sa ddit te a tivity be 
Tepe ban, 


the exper loents peportet here have: been fo tiveestiyuite. 


fio the thew come ab ange aa Phe cogent he ten ab GA, Moment, 
shutamants , elitsamitasy ashton tine am) nespep beg tie tn cas gen 
Werte is, 

"hate Ties Lang tue A Potent buf samtber al apiestet alan pny epee ces tar 
Tigh esyyen presscne colle, 


tee 


SESSION VII 


MATERIALS AND METHODS 


AUT rans 


a) Use course of brain and blood am Og hyperoxia. Groups of 


rate LaeS) WeFE TTTGCITEd to Contre) wid 6} expos the product ton of 
vonvulstve activity, Blood and brain samples were token for analysts of y ndtia 
butyric nedd cbradn only} anmonia, adrenaline and noradrenaline glutamate: and 
glutamine, 


h) Catecholamines, 03 a potential ambon le source during o 
Groups of Tate THe sy ane Unpoed TONG preshiFe RET Ae 
with b-bydroxy: stopunkte, hexane thontum, weanethy lps tyroa ine or adrena lectony 
respectively to alter the concentrition of catecholamines In the blood or brnin, 
Ammon, EURuMIC, glutamine, yamino hutyric acid (brain only), adrenaline und 
novadrenal ine concentrations were measured in bload and brain theses of both 
control and Say pelt convulsod mithils. Oxygen exposure of the animals and the 
Propnration of brain nid blood tissue for wialysis was catrlod ont ns doser ibe 
previousl) (iunister ot why i976). 


Htochombcal Aly sis: 


Catecholiminus, Nlood samples Were centrifuged w) th S-adenosy | =1-(inethyl- 
AN methTontiw wit Goeth for 1h as described by Passon and Pauley Tinta, 
Aftor Incubutlon, the metanophrines wore suparited hy TG, oxtracted by taluvne, 
and the rudiotetivity was detontined tn each fraction (Passon and Pouler, 1974), 


Brain Catuchotamitos, Brain sarples were homogenized with cold 0.2N perdi 

lore GET (Ti, Wey and centrifuged, ‘the pi of the supomutant wax td just ve 

fe ys nite wh Was used for ostinating A und NA as desertbed by Musson and 
ler (AN78), 


Wood and Nady Ammon ta an! Ami. Acta 


Blood, Serum was separated from the blood by center dfugetion after allow: 
ing eTotthig and can equal amunt of citrate buffer wis added und the solution 
wis kopt at Loom tenporature for SWombmutes. Protein was precipitated with AOL 
ethanol and froo wine acids extricted twice, Algohol wie removed Crom the 
Fina) extract by evaporation ond water-beth at $0 and antnio aelds: in W056 
oi mt of the residue wero analyzed by the procedure of Benson, Gordon f 
Patterson (1087), 


Britt, Aftet casanguindtion, the brad was quickly rumived, wedghed und 
hopt Coli” Lt was homogentzed (nf mt phosphate Wat fer’ (pl mn ae ie homogens 
mp waa contr fuged Por iS minutes (2,000 yg) and the superatant removed: — 1t 
was doprotentzed and amino achls oxteacted: twice with BOY ethanol, Abcolid wns 
retmved from the Maat extract by evaporating on a water-bath at SU°U,  Anine 
melee a eae ht mtof the Mnnt restuue were analyzed as previousty desertied 
or blood, 


RESULTS 


Table 1 shows the time course of Gionye dt concentration of brady tase 
soncont rat tons of GABA. wumontiy alutunates glutamine, noradrenatine and adren 
wine during high pressure uxyyen-uxposure, He Ly apparent da norma) ints 
that there fs relutively Utthe change tn the tuijor Frectlon of rab cutechos 
famthes (only odrenatine changes sland tient yy. Hegever, a SU gudebevnt ine 
Stedse oeetrs In bran anmon tie and GABA Ls algal ficantiy depleted, We have 
previously observed (Randster & Singh, 1979) that noradrenaline, adrenaline and 
HemMOn LA convent mitions all dueredse signi tbeaatly dn (hie elood att cond s dons 
ereur during hyperoatin 


‘Vable 2 shows the effect of varfous procedures which ditertere with catechs 
alumine goncontrat ton da the brain aad blood, 


The effect of GO dopamine fs to produce a chemical sympathertomy by re. 
Placing NA th the vestetes of the nerve endinpss  Admnitlectony elect ively: te. 
moves the chieumlat ing catecholamines Crom the ddrena) medotla  lexamethon boi 
actuon the acetylhatine receptor site at the pre/post aviipse te interior 
with catechoiamine rele In the post pang dtonie fibre cemethy)- pe tyrosine 
\nlitits: tyrosine hydre sanessent bil enevine in be avithes ts of catecha- 
laniine in the brabi. 


Adrenatectomy and head thon bunt both redace edrcudkating catecha hanes: bo 
vate wed desplte a darge varlability brad NA amt A seen to aveinub ate more 
In these cnvimels thin di groupe. trented with other drys. he point of convul- 
ston in adrenalectom) zed nd bexmmethor ian treated animals was const derely 
dodayed adthough the (ina) concentration al al) the ieaaboli tes studied tid not 
voty wignttleattly, dn these groups, (rom the ethers o-all depamtinie reduy ad, 
sightficantiv, the catecholanrne concentintion of the brain dh the ple-nagyien 
eapostire condition concomitant ly brie ammonia wii sign fleant iy etevated and 
CAMA sign it iaetiy depleted, Vonyvulstve Piteney dari: oyiten exposare uider 
these comlit fons was conmsdilerab ie abbreviated comthy Pye tyroddine caused a 
wtgniticant destetion tn brain catecholamines dh the contro) state prior tu 
Oxy por eapastre a) OUP thentinent prodiiged a lorther stprrticant depletion bat 
COVE 


Isdon Liters remilaed waaaterest From that of the ahd ragged vontral animal, 
iy Seal eityet of produe lye a depletion of catecholamines la the bra ar 
haat ehhitheing ther release, and hence edtabad ian, rather tin by prevent: 


ing they relenae Chee, adyenmectony or heammethonium treatment) be te tie 
ore hratn and blood aamonin, decredse dre CAG, Hee bedse cite piiie Tn spette 
gine and decrease ylotunmte. 


DESTUS Toy 


The catechobanines have Long been loplbodted dns fez ery peste tiig thet 
vay at high pressures Clean lia, 10 diay be the tnertity with which, 
aitechatamiae. nnd, mote sererab hy, AIT and sate amtio ane hb, became deamenntoy 
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wan recently dincovesod that purdiied bacterial Ulpapalyaneehar idea 
Contotaxti) trom a variety ol gram hegative organiainn given te 
ritwh immedtately before and durioeg vapaxure ta 299% Of gives a 
navked dygroe of protsction agadnat Ogstnduced tang damage. Cl, 
Glin, tnvemt. bbr209, 197K) (durvival rate at 72 hee. = 269/278 
(97%) for vndotominstrvated va, 66/20) CF3b) fur untreated rated, 
Stites theme initial atudfec we have heen converned with aeveral 
major quemtdonar 1) will endotontn given attar Che onaet at expo 
gure toa "952 02 at une atme provide protect bony 2) whbl wndetartir 
brovide protect dan upalduat the mere chronge effeete ut oxygen Cox- 
legeyy nod, 9) what die the opehaniam by ebteh endotoxin confers 
preteet don? 


We have naw found thal admintatration of a atngle dome of 
ehdotonin tou rath at ere Clme Chaat prior tu the wtare of 952 09 
Vapowure) or at d2ooe 24 heura atter the wtart ul hyporoate wopae 
wure rewultw ds hedrdy 100% wurvival al the end of 2? foura CRipuie 
1, A wingle dose of vndotualn adetodetered alter dh houra at 
hyperodta vemuleod tu og PS murvival rato, ALD thene cCevat mone 
eeoupw tide atad(atteadiy otgutifedit thereanee tn xurvivad compared 
(oo the JOt wureival vale of the vate almulCanvuunly exposed tu og 
bot wut given endotomin (pe U0o)e Endotes dn given atter 44 hows 
In hypevanta did oop (neriwane survival (bX norvival rated CPi gure 
i, 

Iu addition to mdanltdcaut hy ive pedaed aurvivdl por ae. ant. 
mate troated with ondotanin have dumoontrated aowacked reduction din 
the uauol pathologloal maatloxtattonm of Oy tombedty daetudlowy pal 
nopetry edema, plouead Fladad aveumilad ton Cand tang boworehapge)s 


Treatment Hurvival (4) Plenrab Cbuld (mi) tang we /tody vt 
Atvecotl fol 1ns}o (laa) 61954 06 ht ob Aad 
Usteatlvn M705 Leeye UPwk ec ee “hy ¢ ,O0%8 
Os toenducomtal Wary Caay “SR FST SO? baat 


ap O.05 compared to ather graupas 
6500 bask dome fuat priar cad) wxpomure Cfe hry Yok OQ), 


The typres of protert fon against experimental Os toxtoltyw re. 
wutttug Crow vodetorto Ceeatmont Tin been muppotled by eepeacad 
Wiatologqeead studlow at both the Tight mierancop le atah elon Chay 
mlerogeaple bevela.  Whereay bung eoctlons from untreated Uy-X- 
pised Fath charavtoriatteatly demonatrate dif rune porivaweubas, 
Pertheoostlodares Uber tlab and twtraeadyeobar edema ( arvan ot 
alveutay hemorrhage, the endotanthe treated Os-erpoded antiada whine 
minimal evidences ot suvh O2-tnduced alteratlona excogt for name 
toed] Lada arene with alveutar weptal thds kendng due te widen aod? 
er hypersedinbarity., in eloeteomleroprapha, the ondutarlaeteoatad 
ahtmal lange demonstrate a presetvation of the pulmonary vapthlary 
ordothetdim, whieh ia diatapted very wdtly durtoy hyperonbe eapoe 
Kure En tho tnt rented antma) ~ leltbating the cakeade of Udeteaaed 
vancular permoablilty, pregrowatve pulponary adomn C4 homorrhaye) « 
ated compromise af veapieatory funnel ton, 


Tt ban been vhows Chat the daproved tolerance to hyperoata 
coofetred by eidotonin te admoe dated with an tuerease bay the aout 
Onldant ehaymen enperonlde dinmutaae CSOD), eatatawe (UAT). and 
Riucathtone poroxdidane COMI Gh Apph Mhyedobe A76o702, LOD A 
Tarye qumbar of revent atudiem from many babotalorlea have ental 
Vinhod the Umpurtant role these dsherunt antioxtdant detente ayn 
feme play tn providing potential pratecthon from ontdant bung 
Homage de lo hypereanridant stroeepa) We therefore compared tte 
time coubae of appearances af those dang eiavme aot lediy changer tu 
the develooment of pulmonaty edowe 2h one tevaled and un reaie | 
Op-caponed anbinale, Uv reabuned that Ff tiem wneyie a were Lagat 
tant in protect iow the lute agadinat the development ut mest pid 
pondrvy edema, ticremmed Levela ahoudd So elected ba -adetontia 
Ogernponed rate before thy ueual time at aevedopment of 
lung edema dt O2-enpomed fate ted adver endotariin. Wie tune 
that, tndeed, thee encymene (BO, CAT, OP) dnercaned dn aetdetty CH 
B oof U2-expoeed endarocinet rested cate by th Sours of eape 
wave, Le fem. before Che ofmet cl detoctrude tivseasen tn laine 
water do the vata paponed ta hyperacia tut tot pve ondutonia, 
The vaevme tevele concinwed be bnereawe while Vunp water remedied 
vouwbant dnothe trovted sodmaia durdag the reat ot the dy -eapomire 
tod,  Uptreated automate chowed ne marl Ener ane do buna abe 
wnidant viryme aclivily, and progresalyy eems formation verureed, 


Ve did teow adddbionwd) Cypes of exper dtente te botthet rapbore 
the rele oot thoes wnrymen dn Che provid bon conten teak by embetoady 
Ayatnet the Lethatiey sod tung damage prodweod dy ek ay ate 
atm, Firat, we treated rate with diothybadbthtacmebamace Che) 
whieh Im kaowa tu dobibtt sop activity. We fim that bbe trent 
ment blocked the plae ty SUD da mletondoe (peated tata expound to 
heperenda and aban aon etety wubbi¢dod rhe protective met ton af 
emlotonio. Herand, we Credted wie with etdotaxin mead tadnd that 
endotoria treatment dnomive expemed to Yok O2 af one atin. did net 
temubl bso any doc reake (pulmonary antlentidant eneyie activity 
CRON, CAT, or OP) asd Nad go protact dive et fiat apadiat putty Oy 
damage ero agalnet the lethal effeci of twperenia 


We lave recent iy trled cume lonyer- berm 2-day) 82 enpamige 
raperimeistn te thy ft let eimtne Gt othe protective etdect of gud 
toad treatment spadnnt the acute mantfeatatioew of oe teat ite 
would be muatadned over oo longed per ted of tvypeteche ebab bes pe and 
Ui treatient would ada utter moor ilegder of pete bbe Pte tte 
mobe chtigbe cWaAtgewe ween ta ther linge ot antmaba thet die manage te 
mutvivr prevouped - Pht gy vepenatn. 


RESULTS OF 2 DAY EXPOSURE Li Yok uy 
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OXYGEN TOXICITY 


Altar che surviving animals trom these oxperiments wore main- 
tatued in rove afr for m 6ewesk recovery period, special atalna for 
fibrotic lung changes revealed a much reduced deposition of colla- 
nen and tettcular fibeca to the dg-expnagd endotominetreatad tala 
vompared to the docreasad fibrosis dumonatrable lo the antraated 
Og<expomed wurvivorm, Athalysie for lung hydroxypraditte content 
gave alppertive blochemteal evidence for a reduetion tu chronic 
lung changow (@tbrosdie) in the cndntoxinetreated animaia. 


We have further @xplorad the btuchenteal bawis by whieh endo- 
toxin confer tolerance to hyperosta by meapuring dts effect on 
lung ONA, RNA and the ratio of KNA to DNA, fn rate breathing room 
ade endotonin reaulée dhboan dncreaso within 24 tra ts tolal ony 
DNA aad KNA without any change in tho RBA/UNA ratio, Cheau findings 
Poratat for db least 72 hire, oft rate akposed to 295% 02 at one 
atm, but Wot given ondotundi, there da a amaller rive tn tata! lung 
DRA and KNA but to chatwe dn che RNA/ONA ratio wxcupt at 72 lee, of 
expoaare tine in the few rate who murvive without undetoxin treat- 
ment, fn vontraet, dn Ugsonpomed ratty qlven cidotosin, ov sigoiii~ 
cant rive in the rabde of RNA to DRA uccura by 44 hrs. of 2 expos 
wire, THIe wunnvate an Vactivation af the lung to Lnervawed coll 
diviaion plue bloaynathetiea avetvity. 


We cuuetude that 1) andategin confers protection againnt 
avute O2 togledty oven when qiven ino sinnbe down (400 jg/ka or 
S1/50th bso dowe) am late no 36 haves aftr the onnet of Og mxpo- 
wees 2) the anttonddant aneymed of the dung ~ HOD, CAT. and att - 
play att Coporcans rile tu the protective effect produced by endo 
honing and, 3) ehdotardn treatment may protect agmtnat the dulaved 
{fibrotte) clhangen which follow avutu pulaonary Op dataye. We 
nunKeNt Ghat codotuctio acta aa a mitogen din the lung Cineredaed 
DONA) atid that ft "activataa” Luby celle tu respond to mmetahol te 
Perlorkation na evidwanaad by a ties in the vatlo of KNA to DRA fo 
the onilotontuetrested OQg-ugposed animale Ccamporad ro che treated, 
bul unperturbed rata brawthing room ade). woe think Lt may be thin 
“activation” whitch facdlitaved a raptd (nereaue tna nynthoata of 
wutloridant eovymes it reapunee to ayperoxde Feeo raddeal ateonn tu 
the endotoalnetreaiod Oy-chatbenaad andoat. 


Htudlow to turther dering the mechansaw for the marked ptotocs 
tt¥e aetion oF vndobuxts agai nat pulmona y O2 Loxdaisy may hapee 
Fully dead te the devetupment of stitl othor agente with atmilor 
proutevesve autlons but perhaps tase Loxte pautedelal Chan wmdatorto 
{laelf, agente Chat may boeuf aume Cuttre eldindeal uae dn belptin 
to ebrounvenht the lung Usjury adeectaced whth prolonged treatment 
with Lifw-yivitn O7. 


Ackoowlattgamant. The MHtOial atidiod whth wndoboati wore pertormad 
dn coupuratlon with Or, Relivet ate Roberta, Depte. of Phacmacoalopy 
and Podfateden, Univeratty of fava Sehool of Keddelon, Co wham the 
authora vaprowa thelr approaviatton abd gratheude, 
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Figured.  kffect of delayed wrdeteuti Cheatineat on aupe iva 
wf adobe rata expuded to hypediurla (eh Odt Oo, 2 brad. Antmada 
wees dredted whith a atighe JOR uyfke dome ol eniotonin,g to pee 
wither at oo ct Cjied botare hetig placed Ln byperaxtad or at bey 
4, Vo ut GR hota atter the apept of Oy Cakposure, eecontrol 
Heoup recedved equtvotume phoaphatestulbered wabdiae CPWH) ans ait. 
recdtaba dyed elther endotis da er eye teri PAM at Od fame, 
Survival tetew for Cr-contso) ygecop etal endoter ih graupa oy, bey 
4, Jb houta are abl alandlicantdy greater than deecomteel peop 
wri val pate, po Osos, 
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SESSION VII 


EVOLUT LOR OF PULMONARY DLFFUSING CAPACLIY AFTER DEEP SATUNATION DIVER WITH 
HIGH 09 LEVEL DUAING DECOMPRESKION, 
BOP 610 BdHUO Tonlan Naval, franes, 


Hyar Fat hye 


and w HU 


The benutiedal eftecte of breatiing oxygen during @ decompresafon have 
Jang been reecagntaeds However Ula very Tittle known ahout the optimal oxyyen 
tevel for a dung exposure Co a high prosaure. phe calpulation of UPTD and ube 
dovremenc Un forewl vital capacity are not aatisfactury when the Play in tow 
wad when oxygen is combined with ubher panes: For long dovp saturation dives 
with hetion i's recommend sot to exceed 4 daye with Myy ot Oy ATA Le bd fun 


We atiudied the evolution af carbon monaxide lun dif finda capackt: (DLea 
aller two adturatton divaa. The Clrat one was a 47 ATA Welbon saturation dive 
with dieuraton at 50. metere dn open wed. the profile of Mya duriop tle & bay 
of decunpresmbon wae do aecies ol decrumenta fusetlen at pressure from aya ty 
O,€ ATA. The 6 dlvera broathe muronygisetod ai atures at the end of decrees + 
ajon, The gecond dive waa a 46 ATA Untied aaturat fon stinbated dive thie pratt le 
OF Py durtiy. the do dava ad decompreakhon waa at exponential deerement for Cloo 
of predate trom O,? to O,5 ATA, & oF A divers breathe waranyqena ted ind titien 
by evete ol 24s him, $ote 4 tines a day durdin ? daya 44 heather the wtdrt 
ot decompression aad Che dast two dae ol deconmproxatone We meas Olea by 
RATER atestdly abate metodo ab per tat text oand beeablbig a mestiure ol 
A Po CO Ta nits 


Copied Garett held ieairenenting Blew deeeiined dab d hat oe sab peed 
wot iay Chee pest Os meagcemonte abtadied OS 96 he atte termningg donot Che 
dive, Che tang wae 44 to <40,92 wlth ated deecvane bor all autpecta oft hat 
CP QOt de AL the Cie ad fol tae up measaeme nt debevsiined $9 dave alter 
Corminatwent eb the divey Phew deamired on Le ntden ti seta tae dow the eae rod vite 
Jueg (hoodl vat one subject. Compared to contrat values the mean dechease wit 
17,9 S with w orange between # lo tae at Tet). twa wouls arbor ti Cer 
minaiwou ol the dive Chea meaaured on 4 aubler te kad below the rent bol values 
Po all Qut one wubsechs Compated Go ceatbel veer Chas dean decree wan 1 tt 
whith a tanga botwoen th ta ak, 

Sop weokw atber Che Cermincbnent of che die bhee iauirian Kul fee ta with 
Vetutnbag toward aermal Tt bat oone kebjecd with aimed Gretease tar abl ates 
fectx ob US aid a tatnge betwen © Dye fea hye % 


The abnormal ehanten Gy he two eeokk abbot the tetieiat aan ob the five 
Iadboate chaiien bi palais Gan than whieh ate adowls tevetadides ler the de 


tepmlnat ion ob optimal oxygen devel Gata bea eapeaie Ceti preaante ote 


Hee Co ea Dat exORU Te Prenat thar @xpedenre Efe adil the jliy a iefoe 


nical aemetldvdty ol tc ddvera bor hende and patina ys O) toatelie. 
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SESSION Vili 


A TREORY OF CHERT GAN NARCOSIS, Barry Fowler, York Univeratty, 4/00 Keele Sty 
Downeview, Ont,, Candida, 


Une approach to the anslycia of the behavioral effacte of inert aus 
farvoala im to puatiiate a diaruption of one or wore of the various (nformation 
procewaing mechaniand which contral performace, ff a pattern of wffacta can 
be eutablinhed, tt du hopeul that performatice on complex tuska can ha pradietad, 
there are w number of atulien using edther hyperbaric air oor NO (nltrans 
outde) which can he interpreted in termi of thie motel and which form a 
vuherent pattern, 


Rarcontn atlecta the kingathecic eyntem (Chapman, at ghey 1972)but not 
viaton (Miecener, 1972) or audition (Powler, et aby 1980). Narcomde increased 
redution Elina by a conmeant amount, irvexpective of the number of chotous ina 
card avreing task, (Bummertiald, 1964) and (rrempactive of the «ines oF the 
Atimuld ina vieual twcopnition tuwk (athe, ot ale 1979). tm the cher hand, 
in a ¢amk where a responme wae requited to previouniy tearnad seta of diyit 
fulra, « proportionate invredae to reaction tine wax found aaa function of wet 
alae (Whitaker and Findlay, 1977), Fullowing the reavoning of Sternbery (1959), 
the lack of dn Interaction tn the card aveting and vinual ravopnitdon tanks and 
ite preamnos in the digit response task (mplicaten a nareotie effect an some 
aspect of memary procemming but not atdmitumsranponse ar visual procensing. 
Memory and learning de€tcltw hive been tuparted by a number of workerk, Thin 
evidetca tas been dummuriaed by Fowler, @t Al, CIYHO), who araumd that there 
effecth reflect a LIM (long-term memory) tnyuit defdedt and that STM Cehort-tern 
memory) dn unaffected, 


‘He purpias af thin paper in two-fold, Firat, to beport two experiments 
deainiad to eximing the effects of narcomim on a pegdocted bus important 
{nfovmation proceas ig oechantam, abtent ions fecond, to prepare a inoded af 
navcotds effecte on the buate of the current avidenca, 


In the Cirat expertmant twelve dublecta Wate required to veinember a llat 
of words premented tu one ear alane or vith a dintractina Plat dn the other eat 
whan breathing atther J52N,0 of afr, A twoogindtini paradigm win uwed to teal 
recatt and tho resulta are dibawkratad ih Magid. A paradagteal ef feet ta 
Apparent. The dtatract ng diet han relatiewly tema effect an recall whan 
brawthing the narcocse mivture than with air, ‘There are two Pfkely interpred- 
atone for thade faoultd, The Cheat Ce chat treomta teade to Cixatlon af 
AttwNR ion ah Che toches remembered Warde ao that the dtaytacting worda inva lead 
effects ‘The wacond ta Chat thu ddatracting worde duterrupt memory aid mircosin 
blocko chi tnenrecapt lon in wome manner, ‘Thaae hypotheses wore Comte fit a 
socom exportnwing which Callow a aimilar paradigm to the (frat but tneluded 
the following conditions 1) detvction of Carpet wordk In the Piat during 
prementation 2) recall of the tint alter presentation 1) reengidt ten ot wordé 
after prawantatiin, The temuite Crom thin expertinent aummest thal che second 
waplanatdon rather than the Cirwt da the correct one, 


The premmnt evidence aqpente tit, at leant up to moderate duue levels, 
nircowle haw a remarkably apwed ite Fleece an cartaly mashantamn, namely the 
kitesthothe xeusory KyMtem ad memory, amd that ather inechantamea remln wnat leet 
ed, Aimed whbelt bakew thdme facts inte avedtint and which ean enplatn a wide 
range of Hareotic affecte Involves tira damumptdone,  FeRBL, Harconts vied 
wwlowing inthe gate ol accams of noatimuluw to WIM. Access tng VIM ben 
erpetond mectaniam ty the infurmation procenstng model (Aehnetder and Shifrin, 
W977) AMAT E EU and Rehwelder, 1977), and (toca dae argued that alleruption of 
thie mechandamn WOlE Lead to an Inerenae dn redecbon tdine and wlowdng on muel 
vomp lex Cimke AR montal arithmetde, The aéeond aaminpt ton fe that 4 consequence 
OF thin dieraptdon Gea tate of nemery trace congebddat ton, the thfed 
AAMUMpL ton La RAR Cagk @rrora produced by noveania are due toa alitt dn the 
Apeedsaccuravy oulterton (Kantowlty, 1976) rather than the intermiteane tattire 
of sone procesmlig machiantam, 
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ASOESMEUT OF THD TUT PRRBISIU, TBTHOPOU CAL SMDRORT CUPHE SL A HE REPL OF 
MRAM THO TH AM ANTHAT. MODEL. tide Inter, Hada Hal ie ddvet yurtier- 
Amith® and WT. Winch. Pivintos: af Anmpathania® aed af Brome aseriee 
“Hdent ianeseeth Contee, Marrow, Mibllenay, Muelan dl, 


One eh the ftens of WG ween to bath aan and nammala ye the onaet ot 
tremor, The treent threshaid preeaure variaa between Aperton Cha example, 
taoman Gio about “ATA, te orath ateut SO ATAD but ft Gtr repredacdt le ong. 
point (Mrauer et al, 10, asd a useful parageter fer the aneonament of Ue 
heyerity of API, © The sayin vivantage foountie: (reer te menttar the prorerens 
of IPH La that dt can bp measured ter sn nnueinvantve tachibyie, Thin tn of 


PSYCHOMOTOR PERFORMANCE 
AND HIGH PRESSURE NERVOUS SYNDROM 


particular importance whan uaing ¢ 1 animal model nines, if the animal in 
reasonably free of apparatun, a more realiotic attuation in Likely to be 
obtained, Thin paper io concerned with the method wo have developed to 
Meanure tremor in the rat; detailed rewulta of the pharmagological oxperimunts 
using thin new tevlinique will be pramented olnevheras 


Jn man, there are several nativfactory methods for menouring tremor, bath 
simple and complex, but they all requiro a degree of motivation, Provicun 
workorp have used threo main approacton for monitoring tremor in animalar 1) 
behavioural ohbnmrvation of the animal, 2) elec¢rical recording from implanted 
elactroden and 3) non-invasive teahniquen, 


Uehavioural obnervation of tho animal in ensential dh ahy oxporiinont, 
However, reliable asausanout of tremor onnnt preanute Ly this mothod requiten 
one individual making a1] observationny also it in difficult to aanens any 
atinl] ahangou in tremor hy obnrrvation alone, 


lavasive techniques in animals much au osinete (do lata, 1999) ean pdve a 
roliable oatimata of tremor but the necennity for 9 moderately rentrained 
abimal, and the dinoumfort of implanted elrstrodon, make it more ouitabioe for 
use th annanthotivod animala, 


wo nonednvanive mothods have been previously wed in animale Umunetio 
induction, #2) mechanical ¢ranniusorn, Tho manetic induction device consinten 
ot a matnet taped to tho ley of a omnall animal which wan then placed in a cao 
over a coil, Movotiont of the limb would caune the magnotia Ines of force ty 
intersoot She ooil, thereby nenerating an alsetro-motive forde (411, Dorman 
and Hiokoy, 1968). This nynteom han tinea uno for tromoy moanurement in tha 
Ruiner pig (Ackurmus and druenau, 4973),  Mayover, autem the orientation of 
the aagiet th PMxed With rospect to tin aotl, dio. the animal in neverely 
reattainod, quantitative ausounmunt become difficult 


The mechanionl tranaducar (Walton, Mnokio and MacDonndd, 197) conntated 
OF ®nal) dayte on pboel aprdace atapendod aver a phenarmaph carted Mid 
mathod wan madniy Uneful for recordityy onnol and duration of tromor, rather 
than frontioney or anplitudn, 


We are davelopine a device witeh wo hope wilh be more vernitile, ln ony 
experiments we have sinod patay tat the pringiple of the ayaton be auiiable fae 
any Mige of abinals 


Abduniiak sanppration debegt ot 


Hofore finniiothg our pranant dnnign for tromor mugiieement, wa tied 
aavoral different methods, The Cipit dnealyod a mods find abitomt ial venpt tay 
tion monitor (Wrieht, 1992), It contdate of a siiple pronmure tranaducert a 
emall plantiv ovlituler, cloned at one md and with a rubher ddaphriitn on the 
other ond. A floxible tube ands from the eytinder toa variable paral led 
Dats capreltor, whtal reaponds to chanpen ih prone within tho evlindery 
‘Tho transdugor wa taped oithot directly onto an annoathotinsd pat or benoath 
Romall oat one, Thin nyntom ynve an excrllonl adenaly tut at proved dit- 
fiowlt to remove wl) tho artifavtn onumed by the onvirounantal prevaauee 
cunnbantty uhanine, 


Aer ganuee 


We have how developed a ayotem Ancarporatine aoamall addicon atrain auen 
(Mniteveo Pxdu fypn BARD), Tt conatatn of four nylon pillara attachnd tea 
Pernper bana plate and nm roetangidar motel frame whieh daomeanoted on the four 
pitlara,  'Miroe nylon mtrapa, attachod to tho frame, aupport aonmall pat eaves 
The strain pote dtredft (io amo) mm) te honted to a ald of i pane 
hoyyitium coppor mhoet, to reduce fragility, and the asnemily fa pew unides- 
heath Lhe vonteal support atray, 


tnitial oxpesdmenta with extruded aluminbain moah produced ane whieh 
exhibited unacceptabts mechanion) reaonmmen, The vernton currently bean 
vonnlata of netting over aontaple, loop shaped whee Peamework attache Goa 
Linn trith rubber bane GH x 8 end With A Piked porapes pumied at tie brent ane 
Aoramovabio pernpox patel al the rear. A Vonhaped hote fe out in Ue latter 
fo poreit protrandan of the rattan tagh. Beverat Vurna of ‘hh iactopliaat! 
pesvent the tag) togae yaad bod Chyegth Che hate, at (ce inagitation the rat th 
a fatriy eouitant ponttion withedt canine fear op afacenforts With ugn 
arrnagement we have found anly a tow level of renananee witeh can be alee. 
Lromeally auppronned, 
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ry eetd Op eh Ce ETE rte ae ee deadlines futer tear ids 
fe eye Dawber Sf rh snp a ta Medy oa ee CL be TY 


sapli tier etepe Vat), Aus movement capinen lie vravat oof dts ant 
nigit aifftrventt)< te garter t eberag ate tou roe piel ba ate 
PALME ANE D, The rene t yh ohanee e potettia feb edetee Le apy ped ane 


Appente nt ta nud perty 


Vavr pace ennt tty ne 
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ia Tend ata 1 dicot dime tr 
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ab Ove t Tesauen st 
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o feb faleaf att) wetantat? cover mt p, Baye ferard that ble on tae 
FOND AL Onn moped amendh frei ci ys ye et deme net Umage Ores eat 
rrnerinart. Wait gebde Avi tenes dae aaa ten fia tia eanatar els 
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Presrewreyee ire ein SUSU Ut cy veveni easy 
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PSYCHOMOTOR PERFORMANCE 
AND HIGH PRESSURE NERVOUS SYNDROME 


The onnet of tromor, an the pranmire in inereaaad, can by seen as short 
vuruts of tramor, inating for tp to ‘OO ma occurring every fow seconds. Thene 
initkal spolia of tremor eatablinh the frequency of tremor for tho individual 
rat, aud wo have found it to remain conmtant (usualy batweon 11414 He), An 
tromor gate worne, the aplaoder occur more often, and have a longer duration, 
until finally tromor in aimont santinuaua, 


Onee tramor in woll aatablidhed, we Nave used thin method to datect any 
improvement in HN by infunine druga into the preecannulated tail vain of 
the vat. Improvement ju tremor ta } initially aa a reduction in amplitude, 
followed by abolition of the \mmie tremor frequency, 


Aupmary, 

Tremor dn vmall animals ia an important paranetor used in the atudy of 
IPHS, but ite moanuromant ia very diffioult to quantitate. Problema dnuluda 
a) distingwiohing it from mrua# movement (including amall convulsiona), 
poatural clanjon, mall movemantn such am “washing, Keapiration and biceites 
anid the natural resonatice of the rentraihing cage) b) quantitative analynis 
in terma of both amplitude and froquenayy «) the neonwoity for » noneinvaaiva 
technique which raqiirem no manind adjuntmont during the courne of a high 
preanure experiment) d) Limitationa at to the oulk of the detector; a») inde 
pondenoe of other environmental Variables auch ao preraure, temperature anid 
Liiththng conditions, 


Wo report our findings with a admple ottain gauge devicu apycially 
developed for tha purpose, whieh appaara to overcome the majority of the 
. fnew vonstrainta and which wa are tow using in the pharmncological studies of 
PNB 


Hefuruncen Will appear Tn PROCERDINGS, 
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The conate Liat lon of phenomena dmne dated with vertebrate CHS byperese [tae 


\- WEL ERy under prodaiire, geitoratiy referred toad the High Prenere Nergoun Sy 

1 Arete CHENA) ti boots deer tba from ad aiiihey of perapeet iver, Te the deacrip= 
|; ttoh We tow dd at dapat oot the protdom of nenot te vat hibiiity: ti ammcept thd te 
i ty to the elonte Chype ft) wel aur pla ant the RR, 

i Our dntersst Inthe gener ten ob the Tye to seteire Ktem Crom four wel bedocus 
Intend tact CE the aedanre (a phvlogenetbeably a widoscaproad phenomenon, €2) 
: A oovery vertebrate expertiowntal papotaldon there la counblerable wartabehity da 
i andar phrenhold Cand presumably ti humane ata), Cl an tindtvddaad adele 

' alow ss sedenee Cheeaheld booatalbe and reprodyegh te over a eda tl beat part ton 
a OF Aba DE pany and (4) Cha magn dtide ot tha dd Pherenee ti men neraure 

\" throat dd amen Unlated mode tel radoe compat Co var lot len wikis odel otra dae 
7 We Tee Fe woe gitiot Ge Tigabvadiont Uno the ti tfegotioon, Theme data age 
Y eat ak DOE SEE Cea CeO Ebat tat Co Che na Get ut ever week diye 

" tothe deep sea ff oone could underntind aa eventually exmedt the btotagyeal 


Pete tor var ab Cth ot UPAR eet ed ely be fama pope dat Comer pep manned 
mebeet ton famed on dlentdideat ban ot divers at bow rink oof develupding Che fie 
theeatertiy ve béueon idght Nave the othe t ad bresean digs Che oaale working dept tie 
Wy OO WA tant eet, any ther tae Cec hnoloyyy 


Uintened gmetesits treed ies cite: Che exper tmcntanl aittgan tn deta dee tie ame ol 
Une br oimbpdabd tty, thelr amenat bitty Ge genet th diaityade, and Chetr apparent 
CEA ET EE ae ab tidiun fae mated at Chee ghetmmedtoin  locexp tote tot tiuer the te 
Cone Che nea Chee at rai ad EE fereneun ment tenes ti C4 ivey 1 went 
Wer try be bow whether Pew redder ted adi tiey Mende Than falier Cham e mime et 
ebecone comple. dhe ype PE oceridadon be mnt test ty a cepbex belay borat 
event cbt pad fyurer data hem two Sintered) meio: abr tee ceived bee snsppter dt the 
Toten ban al wheably. The seetepat tips Chive ke bes) netegelt dene! bento 
Plvevettued sb wae te Gynt abtad te Cbatiad, tertistin that thee Pease ett Cent od 
Tani) Tite ote ar nether cde earth nat dee sade wht oerbatats Uniti 
Peeentiyey, tebe at cf teett bat war Chamght be consti a Sepedat (Oat bye' et Metomet ed 
OEE app tits bes atueby ub thee rte Mbart fate, Aertel Lary ant Cb age tested 
wan Chat thece comb ba cothy a temate qacatht Pht phat the conte that fan et at 
Ang be pene fa dhe deqereben al the chataeter Bi quit Gen cet bee fedbeat (if Coty 
cay Phe sani ten that the taste ber wa deterintined fe the act be oda bast par 
Wueber od ete eet WH maT Ey ead, ated Goer hte abt te feet, Noterved, 
Tt the ct torttoe atte weet) purr atest tte thee chute t eL Pte dered y ster Bb el patie we 
Fite ttee PE bard i tecued 


Thi agepebenate te ware Ger repre Tie be iifeat be at the CFI bt ated Ode OT dtabre dt 
strata, Cheth Pb hyve dds, ane berde debe te Fee cotati ob Pa de Nel fen 
delve nae Lie dee marine tebe added fee Wrage ot 2. Dae compre ra ten 
abepe de Pa cepa) fate fa reaaert abo rae 1b ate tbe. Dhar type Domb 
ure Ohpeabel $ data ber parcitity bby asd tate beget dene age presented fo 
Tlyete t. 

Tho vartance [no the bake roagen compared (eran eat binte et the commen eae: 
ater dn COABL AO0, DNAZ21, on Chega Rl fivbatt fa tater OMe eddy pe adhe 
WenWAZ HT pe 8) cert ring the presence of a genet de conta tbat baie ta the var de 
abbott. Matin [bed beet inet hods were anppdtedd ter Powe bata tee dieedpe det et ast 
whl hoof eleven selected genet ts modeta beat deserthed the otaerved oldabe tbut denn, 
Whee tiutaba ot model baadheet de tet, of eairae, exh the peoooudht i ittea but are 
abltiite, We belbive, dedi bier tate the camo divelving a ndmpde tiher stance 
Paltere Crom the comptios mbt factorial! patterns, 


ete 
ait 


Ub we wrlte W(.0) for no onrma teted bot ter, whel mean oo and var daiee ’ 
then dn each model we mesmo thar Che CO/ALZA TE tgatithuttion werk ae dy Che 
PRA/ 2 Tat tld ton wat We ed mod the FD diate tit ten war NG). The 
Theoret teal hacketodn date thot tenn varded from mated te meted, bud dn each cane 
vere neomimed to he mbatire of norm! olfatetha¢ tome. Pet abb the metete ily 4 
ce Werte regitelad oc nbiiwn parametere be be wet imeted.  fheat we gene 
Fated curtain beled (hood cat Henpen ot the uniktiowi parameteta Dn eacds: mealed na lag 
A romputoe program ehteh toe buded at aub-progeam deyeleped for Utda purpaae by 
Vaplan and Flaten (1972), and then obtatned the natueab logarg¢ tine of the made da! 
Likelthoods matiteed whth pempend fo tha vat dene paramel ere. 


Wedet dower tpt legia et the models are neresmary heloce ene can ober Giles 
peetathona ol the teandta presented dn Tabbed, Ube named aaadgned te the sode la 
ale thee name aw Thome ued by Flatou and Stewart C171 and Stewaed atl bbston 
COPY. Meated a ATO aire Ast same a bat ge number of equsl nul atddtdve ual iad: 
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SESSION VIII 


ed docd acting th concert to produce the backerow diatributiona which, for DBA/ 
21 ik (Gr, tod /2,021, where ug » tO Gy - ee. Hore, © van equal este 
(in Asha) or be poaltive (as in 2G), The backerona diatribut don for CTA /61 
fe wimdlas with subaticuttan of the appropriate subacripea. Model Ae? apec hi don 
two additive unlinked Jocd of equal affect, wo that the backerons to GS7BL/O tu 
distributed aa WW (uy. 907) 4 WN st lds Rie) + WN (ug ye?), and the ddatrihue 
(iow of the backcross to DBA/21 in aimilar. Tha model dealgnated 4-1 haw 4 
theoretic] backcroaw to DRA/2) diutrlbucion of WH Gigya7) +N Gay) 


The Be models apucify two linkad loct with the backeroun to ChIBE/6L Way by 
au tte dintr’bution (193) 8 Cijya7) + WON Co?) tN Ga?) 4 ED 
8 Gijse?) shore A dn thy recombination fiaction ar the expected’ prapurt don of 
new genotic combinations unlike che parental combinationa of two Tinted loct 
producad by cromutng over (Je 4 505) and vu), and u ) are the moasa of the 
recombinant genotypes, The backcroas to pnadda in wintlarly dintrihuted., Sods) 
HAO had an addithyity reatitetion bullt dato the model, namely that Wye tte 
wy and vy + Ma, ® \) + ye A tymmotry restriction waa placed on model 


BaUB, ho Bhat Ory, AGG © yd) © Cag ag) ty = Nether restriction 
wan in cffoct fot madet noo! i ue uh Meares 


In che C- modele, wu mdsume that the experimental distributions rewult from 
the vaprenadon of onv genetic locus of mijor oifvct and a darge nuiber of inter 
acting locd wach with small, equal, and adiseive effect, The backcrons to 
CHTAL/60 da dat rtbuted am GN Cay cS) + AN (uy y2), and 2 haw Che wane weane 
{ug ad beforn, Likewlne, Coin equal ether to xuro (aw in COO aml CHAO) or fa 
au unkeown powteive cometant Cin C00 and CAC) to bu oat iinaled along with the 
MUAY yy). wid) Hdd dary, the baeketona DHA/2E de dintribated an GW 
(vy wad FN Gee ged. Uy GeAG and Cat hath the adhe dvd ty and: ayinnet ry 
route tor fond wore impumal, 


Ldnted fn Table Tare the log. Likelthonds for vach af the model naciind red 
with respuet 6 the parametarn, 18 the follawdhg, we bien oun Crterprotat tone 
upon Che appr imate oriterin for aignitieanes of Rtewart and Blatos (1971) tn 
witch a logy Mikel iheod differences between two model of deme Ca 10 te cone 
slidered pot wignificaits betwoen 1.0 and 2.0 de “mumgiwtive but wot conclusive”, 
abd preater than 209 th “probably algni tient", 


th this hasia coun ddr ding thete aonocdated logy Mketihouds, we eactide a6 
eondidates for the "praturred” model all adeept Che mijor locus modela G00 nd 
eno and pownlily 8-00 (two inked foel). We bend to egedudy 4-00 an will ade 
WL nonerern arbitrary GOt gad owt tiuitew of the aldlttonal parawnator X quivkty 
cuuverged, by ttetation, (0 0.5, the value of dat whtoh Linkige eannot be 
dat iaqutatiod Cram che came dn whiteb the toed are Jocated on diferent cliteme 
someds Thine roawlt dnphiow thar the celativedy ifgh Dike lioud of Beat may be 
daw deaneqia) ef feete of the genes and/or some indy of gente dnteret don other 
than additivity, becdise Uy bbe Lather came feO0 would be aquivabent ta mode) 
Ae? (2 equal, antinkods adklitdve loot) whieh da aanocdated with a much Lower 
Vike dhol, dn general, dignowdthon of the additivity reatedetton eenobtod in 
Joworting the [¢ket Miooda (G2A0, CAG, atid BAG), Moilela C-00 atid G00 have the 
Wiyhumt Uikwlthwodn but, an they diiier by only Qe dog, unite, aru probably 
Jind dt Laud ahab te, . 


Lt should be pointed out that our approdun provider no more than oa frat 
order approxtiat don to the actua) ei tiatton and that farther bravding tote are 
roqubred before a “preferced™ model can he confirm ds, lowever, Uae ddaertnd sae 
tive power of the inetheel de apparens Ceum conmideratton af the dpkelshood ratte 
hetweon the iat Vikeby ail denne Likely modada whteh equate we '?) desy the 
CHO0 thaded Te about 120 diiwe more Likely te he an adequate “alanat ton! of 
Che data Chan model A-nOy 


The major finding ad Chia wtady ba that a oatngie major focus “aerounia bor" 
OtF ub the dirrerones tn wan Type) seteure Chroaholda betwoon the parental 
otrados beth fa med eee Chrome fe where of fa na betore) and G00) Ct fon 
Hye ay tye Gey eo TE ARMEE Che pom ay at 
Identity tin crit healdy: ¢fe mejor docu tavedvecd ti terme of dts phyatotogient 
etd bbochemdiad aetionn, and (2) ideal (iy log the powition at he doce da che 
mene genome whhoh wis Gi turn open Che way Co exploring Che ether te ol ble tecun 
pot atheta davel ved fo Type Tb wedmure ettology and of lentitylig thie fend one 
alteetod,  Attompta to de both abe curtent dy underwos. Peel bndiaey remiltn ot 
A Cent gf the meade | aecerd webb with the tarfet fone hyped heat, 


TABLE 1 


Fob UTR toons OF RE EMFAC GENETIC Mabe Eso) WPM mend 
SEVERE SURCEPELITL TTY MAXTAEAPD THIER EEGT 
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MOU UPSCRTET TON Po EtRT toc COMM) Te 
1H Une reper bee ue AGA BED tos RAST 
1 ous Aye te fart Pee ana oth 

cn) Wwe Linked bert AA WA ce Pa) 
Noth Vee DUtskael be Ath My ety 
toa Ota mitten Tau GA KUO 

toa the mage Lectin ad bale eos ah 
ANI Many unk biked lewd 4A Mal te Thea a 
Nan Twe bel deed 64M, Ve ey nae LO 
ADs Awe und deka Tee 1 ohh VM 
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Figure (- Frequency dittributions of HPNS Type | selzure 
! thesheld In OBA/2u, CO78L/6u, F, hybrids, backcross to 
DBA/2) and backcross to CS7ML./6U. 
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GFUTERIA ANALYSI6 OF SELECTION FOR DEEP DIVING (REQ AND PEAFOR- 
MANOE) « Jats Goulet, (1) Gi Lernalia, (2) Muh, Gunde(te-Sheutiour, (1) 
a tayespts (9) Ay Neos (4) 


Unt tudet tan. 

Ths vetioya dives to maturation by man Ina hel lum-oxyga almosphere have 
whiown that an Intersinedlvicuest eeriaitivily to tie HPNG waletud (Brauer of at 
{O69 | emt and Towan 1074; Rostein and Nequut 1974, 19700. It would be 
vaty Imperiant to be able to cetumiine which divera are the moult sunwitive to hy. 
perbari¢. conlltione ductny diven equal iv of supettor to 900 metery ancl munt Ue 
waly to liiice @ PNG . 


What beets Moticwd that it was pusslble to provokw HENS symplomu th cor 
Vein divare during “unitary” of "mecureion? diver (fapid compreanton lin 10. 1b 
ryviin, feo $80 revelers | wlay al the patton notetesding 104 ming. lo dvoid watue 
cattion . The eyimplorme occur | germrally with m latency of from 90-60 mine, 
verter arrival at the bottom, 


Vt seemed Intetuating lo find out if ihe divers who whowsd cortain HPNS symp. 
torpa at 100 meters in toate Of EEG of performancy were the same subjmcin tr 
whan Orne toddie the rant morked di ntubances duting dives lo greater deptha, 


Molhoue of giver nalwctign. 

Twonty-laue profe@aional divorn (10 COMPA commercial divetn and 6 Vrach 
Navy di vera) were put through a yerien of (esis at the surface and nt 180 metate, 
Thane toate (melded - 

- EG toate at reat and duting intellectual work, 

+ jeychornvetic teats nade up of lwo menmoty-molur tente Cinerual dexterily 
atd yipual choice -remelion time) and iwo intellectual teule (Mumber ordination 
fan ny rbd! recognition), 


tive t ware cattled oul during reference warlae At the surface, 1 fatmounia, 
{head the surface with a tyelion hypontc mixture 0, 12 bar) and during divew ta 
Wom. (compremnion i ming mlay. 108 mite | hw-9, mibature with Me 
Ouygery) + 

Thee subjesie ware clans! fled according to the evolution of the REO activities 
belween the murlece and 180 melere, the reaulis yathered and procamsed ae pte- 
viously deacrived (Foalairy and Naquel 1974. 1978), Three grou were dialin- 
qiahed 


Qreup 9 CO subjects) — EEO mol or mlightly modified (lean than 20% irc tone 
In theta activity). 


Group) Cis subjects) ~ EEG significantly modifind (between 20% and 100% 
Inctema@e in tela activity) « 


Qrvw 2 (2 sub} acta) 
1008) 


REO vary modified (hela activity Increape beyond 


RIAD ANI athe abe SAL od AIEERE vad te attattt + 


afb ANE AMUN Ca Paltacs ctifal ath oa 88 Rida cath fide bal lat ls Leta 
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PSYCHOMOTOR PERFORMANCE 
AND HIGH PRESSURE NERVOUS SYNDROME 


Eight aubjocts were selacted to make thy dive to 450 meters, three tram 
yeups O and 1, and two from group 2. There ol the olght, one from onch yous, 
were pressurized to 180 metata with a Hu-N-O. mixture (N 1,9 bari, 

Tho vlyht divers were pronaurlzod at tho samp time. The EEG Routu, mpeanuted 
eimultanoously for 8 and the puychometor teats were carcivd aut duniny confine. 
mont (duration 48 hours He + 0,8 bar; N, - 0,8 bar, O 0,4 bart, dure 
comprounion (duration 30 hourm ; progresalye introduction of N, Inthe ttu- 0, 
mixture untll reaching 2,2 baru of N, at 450 meteru) and fnell} during tho uthy 
ut 45D metero (Pio, + 400 motore ; 4. what t P ; H,0~ 40 to bOW) 


2 
Beaultp, 
4) EEG 
n) Atartlya] at tho potlom = the EEG muditications found during thin dive 
compared to those obtained during (ho trial divans te 140 im, give the following ob- 
Borvallonu 

» The two subjects woosy recording were the mont modified at 180 metara 
(yroup 2) ate those who ohowed the grealoat Increauy In theta activity af 450 mul, 
(800% and 1.000%) 

- In tho two subjectu of group 0, the power spectra of tho hela activity 
cluarly Increawoy and le loctited botwoor 100 ad 200% ; In the third, 1 duus nat 
vorys 

> Two ol the subjosiy of group 4 whow ottly @ relative increaee in the 
powor upectea of thelr theta activities (100% and 300%). The third prouunte very 
{vortant variations almilar te thome of the mont effectod aubjuct of group as It 
In tnteronting to peitt out thet the power spectra of theta actlvitlas of the latior 
had increanod aimont 9hO% during the trial teal to 180 motors with an He ~ Noo 
O, mixture, 


a 
b) During the gtay at 4h0 matgry the EEG records improve in the same 


way inall {ho wubjucts wo that at (he ahd of the ntay thoy romain clanoiliod an 
thay wero uf fhe me of arrival at the bottom, 


2) Peychemotor performances 
+ Tho date provided by paychometor toutu @how (hut alt the yroup luvet, 


nverage varlations in performance bulwoen the uurfacy and 180 mi and between 
the wurfocy and 450 mm, are function of (he dopthy 


= Tho wamo ie not truu on an dodividual love! the yroat liorsindivicdual 
vaorinblilty et 10 meters bt mot foun) mt 460 metere where the subjyucty have it 
mere homoyenvoun bubaylot, 


~ ifthe subjscta are clagsed nol by ihe diftoronce butwoon two biluallonn, 
pul ab @ function of ther absolute petlormmance [hy gach of thy alluations, tho 
claneificatlon vartou little from tho puttace to 460 mutetos 


Gong lytuans 

On the basiu of the prychomotor lente it fn ponaltato to predict thal thorw will 
be a fyonentny Uy the performance of all the wubjocti. However, thor oaxinty auch 
ah intoestodividual diforenes at the purtace with or without hypoxla and at 100 
motores that (tia (mpountbte te preclude tw behavior of each nubject at 4b0 me. 
tera whute conniderable constraints dinintal thio variability 


The GRO bebavlot of aubjeet at 40 motore cay be prodlctod by 8 dive ta 
180 enwtors miado with naatd compresston wapecially Uf the uae ronplratory Mbt. 
ule lu uaud, Tho subjocte wip prewelt tho yroatant modificatlone at 180 moles 
with the HO, mixture will ala abow the gréitoat moditicalione at 460 miter 
with the lu +N, - Oy mixtliro.s Tho subjects wis prepent tho leant moditicationn at 
1860 moturn with u ,, moxtute ure (hunv who will be moel Hkely to have the 


ur He = O. 
Toant ot 450 mutete wilh uf Waa + Ng ” Oy minturo, but this bo not alwiye (ro. 


The tint al WO metery with tho Ho -O, miature to pot euttictent | TE would be 
Hovenwury to have i tent tt 10 meters with {he pao mixture an that aad at 450 
muteras Wo have ween that a aubtuct coud havo Hite tnediticalion al hin kha at 
180 motern with the He» O,, mibxtute, ane stow nubetantial moditlcatione ac thw 
fine depth with the HN - 0, mibdure, cr it 450 ovtern wilh the aarse mbites 
fut Guing & differant mare Gt ec emproantion, 


Those ronulte added to the altondy kbown dale tevent aie tote that the: mutes 
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GN, BUG and ECG worn polygraphieatly recorded everyday and 


sleep pattern wax analyzed CRECHTSCHAPRPEN & KALE 196A). 
The rewult was aq follows? 
\, the ratio oof REM time to total sleep time fir a divers 
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(Mttery) to tokat mfoop tiie dperedaed (ieta.2). 


Na AW to the ratio of REM taney CoO total wloop tinw, there 
woo honnbaunt hteant al flerencea botween LATA anid 2oATA 
pot tod, amd Chen betweet LATA and TEATA period: the patie 
fheroanod mfantideantly tn the latter. 
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dovoMproNAlobh porvods. 
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A-aloy compable to that found dn oolder nondivera. Se. “tay bhotor ler, 
anftoplundtely, were nat given, 


Fondelhaitt. a phenomenon where on Tung val tetda while aiecher ompe tes, 
fereases physdolondent dead space, dinate gas exchange (West 19o. and 
wRiAta whenever compartmental time conatante ate unequal. Eoertanes + Liphtiy 
(itrenace Pendeliul( at aume renpiratory Frequencies, but reducea bt ov eat 
aero nt the lower adrway redunaien Frequency, Tila et teet may eadtice, bot 
certaliby det obviate, the consequences OF grasa vent Lat ton unevenness at that 
Teaquvie ys 


Tisttlal ly, dome reported wand appear tu refute the present tieoret feat 
obawrvattota, Ti twa abuddin unian either a denne gas at | ATA CSF6, Gledilll 
tab. VK) or ade at 2 ATA (Sal tema et ab, UIE), Asabay was neon to decrease, 
Hut, In bok wtuddve cenpdratory Crequenedon C2 ta 25 BPM) were Lower Chan 
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wudoubteddy denatty-depemdent: phonomend se dite bided ta ta mentee chat may add 
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pope Homeope the ca diertance et borda Eh the Aeallay tad been redatidt tea wide 
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In the other two eaunples of pressure temerature str un ose} lation 
occurred inthe condiction time between the stiimilathng and recording sites. 
There wis no appre table variation dn APR, suggesting thet membrane ox. itabbt 
ity, net refractoriness per ae, was abtoomately diminished at o's Tua ALTAL 
Warming the tissues to SOC abolished the orrhytinia. 


Combinations of tite stress dnd pressure are also potential Ly arrhy tun. 
Hone. A noted dn Table 1, arrhythmias developed in 2b of the rabbit: atria 
(tL) mel SOs of May Purkinje preparutions (¥), always bi confunet ton with 
faster rates and higher pressures, Abnonnil ated conduction appeared ason 
$:2 block at 100 ATA when the pacing rate was increased to 200 palsesemtiin '. 
Thereastng the pressure demonatratead the additive mature of the cate/preaaure 
Stroy, At TRO ATA the 3:2 block wis evident at a slower rate of 150 ptilsess 
min, tnereusing the rate to 200 putsosemin Sdperaased the conduction detie:t, 
resulting cna 2th block, 


Att) conduction black was dlso encountered tn 2 Parking: iber prepara: 
tions (see Voth Table Ep sublected to rapid at imitation at tho ATA, i these 
fibers the APD of the conducted diniise was markally Jonyer thi the st talus 
eyche Length (2800 insve}. Ths the next sthinshis wok delivered during the 
relative refractory period of the thasue, dnd theredore uwable to evoke a 
propagated response. The reaultait dropped heat enabled the tissue to recover 
sufflelentiy to respond to Che subsequent atimlis, establishtigs the 2c) con 
diction pattern, 


Other rate and prowaure related aterhythinias in Aukinge fibers (Voof Table 
T) were Went ities by an osed bat fots tn digas conduction time. In these 
oxumplos, every other stints putae occurred daring the tumninad repolar da 
thon Unb of the prreeeding Aurking: ietion potentiads Whe resultant response 
wis initiated from a depolarized Level of wonbrane potential, As a vesult, thhs 
action potent a) had a reduced Vig aid conducted more stewly than the preced tiny 
tesponkes, The alt oat the “slow? response ena shortened) aueh chat repodard 2a 
thon wie complete prior to the occurrence of the neat stimilus, The neat 
rosponwe, or linet ing from the Mally: poland aed membrane, propagated more effec 
tively, Thus, ao ose db atory combi thon pattern wis thereby establ bahed. 


The present Clintinge offer trstght tite the arr hytiumagente potency: of 
elevated tydroatatie pressures, ph pressive redares the safety mr pin lor 
candide conde Clan by deprosa ligt de Clabl bitty, decreas ty ierbrige respons bye 
hows, aid proton lag, the refractory periods ‘There presstire induced perturba 
Conse heat quilt tetent adhyiree, under certaln carats, te lead to Che 
dovelupment of overt arrhythulas, 


Necreanon ti temperature ar tne readies fi frequeney tive an aklit hye ef lect 
wHth pressure Co further tower the safety margin for conduetiotn Uta fact is 
ev et Hi the present report, where atehytiuntas were ercounteatod at pO. 1se 
AUS when either the tampa natiiny wis lowered to 27°C at when the attinglun rate 
vac veda Tl pulsencaniin | 


These romh tomy hive dipeet apph teat ton to diving amin. typleadiy, depth, 
work Load, dnd hypethonmia are three of lhe pediiry galety: converts dirty an 
operemator dive OW feats axperknents img staatate the vondi tions ofa 
diver working in cold water, Gua Chidiogs sagest that a diver under those 
comly trons omy have an ibe remied probabl tity oF developing an aberrant cantiae 
rhy thin, ObVidia ty, the accumrence aid severity af my arrhythmia wih alsa he 
dependent on other Caedors (earandy: Obra hitlon, humarad fietors aeting on the 
heart td vOnte sbi Ligh to the dbe reuse Th card ae sated y miei. | Awareness 
of the riak Chetern could anhihee the overa tt nafety of naaned vaplarat ion of 
the sei, 


Keleronewn WiLL appear to PROCREDINGS, 
Figuen 1, Talbot, Tol low, 
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Vignare 1 


Acthon potenfondl traeae (ro cbtbtas Muekiade cad t at batt pon Nae 
Sami b stimubies prdoes marked by the att pokes, wer at a tate of oom 
Coupted Gat bisyscodes lippratred lipatt comppeceieady to THT ATA, 
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SESSION 1X 


TAME. 1 
Arthythntas encountered daring hydrostatic compression 


Lem. Rate 


‘Li ssue 


1 Sinus node 60-950 ATA PRES PAL 


Kradycantia, 4 
Lait blok 
Yo Atrla 10-150 ATA eC Uso. 200 3:2 hock, 4 
t2 of By 2) block 
HW Parkinde Vou ATA AYAL oo Couplat extra Present 
uw Bystoles report 
WW thurkinio 150 ATA 27 90 2b btock, Present 
tao 1) osed ) batory report 
conduct Low 
V Mirkinge 180 ATA 47°C a4 dol blak, Present 
Woof a) Ose t atory repert 
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THY PP RRET OOF ALCOTOL ON THE CARD LOVABEDLAR AD IES PMPH 
MAN, 1. fy Wittinetagg Ig te Fabebankn, 8, Mueyetailer, and a, Warsi, 
Detartment at lh WY, Kehouad of Medledne, Uatverai fy of Mimewta, Meluth, 
Dut, Minnenaty WSR, 


WT EY REPT ER UN 


Me ent hovaai dat chagen obsereed when an anting]) sabmeceen ti watos 

fr oheart rate and pertohera) eancronnt ete bend law been det fied ae 
robbers The cette ta comdered aaveen comes vthie atl Tbe pte 
weeving bhomany divine axnee den,  Abthourh attenuated, Uble gellex ta present 

Tho mat. The atidies prenented here deal whth the ether t af ateat) consume fan 
wn Ue dive Her Le fi mtn 


The wubdeeta fot theme ekner bnedt a vere heallhe mite aged Lomide Vobunteetiy 
Pantie Hake Cam 0 teat we Met obte Waa cot Diao ty inittaped bya 
wttiple dead telomeres avaten and mite eabeatated awe ao heat aman ar far yery 
oto cates by RR Tterwad fenton promte Cayaled Ce dtantatie) wn 
mrasdied eth nem) etait te mrimma he Olt and at manhone evetem, fhe diye 
Tete wan ehh fied by uberis the mab ject ta Gites Gin de few) at the pare) 
Cicetd water Uh PPM bantreit anit ve biti were mired EO a nt tbeim tet, 
Wood ateotid Pewee were cet hited hy em Ti and nly ede endl a tee bat an, 
ALL aihfeets were expel to dhe taeoratacet at dead anes eter ta the aetuad 
weber feng Gi spiey te Cad far Gee thoeh wlth Che equdumen: and oniee tment al 
deetn. Mefer Ge the exae et tmnt tee fed Craptied bated comaum idan) atl 
mubjo te Staten for ds bai. The sob det wi Reed combos bab iy witty te teas 
bet forwatt ewer a waned water. Te aubieed teak a treath teoeiceiwn vlad 
CARA EES Ot atom biterebiaite Tank verbo CP wdiab came dpe ty and ateher hactt 
That fate vetsime Cae Pope an ieothded ti ale et sabinerved Pa wate. fh 
wilder t Chen eshated tite a netgametegs Subfecte drank (he aleahed de bevet sve 
obo thelb ched eat a camtertalde cate until a blood abeohod Tevet at od tt 
were me tefevid. AG Chant gee tint thee Peat be bt fie teaateved a at beth fangs verdana 
Frat) aid water weber bene ated. 


Vie exten chet were dential Ceti ee Pee taet adiabind an tae otis 
Ler Piet et pres tamne Werth Cad bib seatted tteat Pyeng ti tas db tune at feat 

avec bade ttebee cTuat Hy Beart inte amt blest price and Huet tiie 
ee TMbc am re may ba ait tee teat dey dame erbeim t tbe tte eb avin, 
eer TLE atest bee ttnibeaad sel ae CO 
fo feath pate Tel bewed by oa fabl teen eration a ty doe be tem 
Tee Atv P tat capac tty the heart pate cehanecs thet waked ate 
ULta goal Bey cade etter baspe et bean. ati a teanlla fir am Cite tch tap tl 
. Voth belewnt ptemsiete da som teuet dy dt damitie Teel d dtaoay 
eth pecathond thn pit det et agate SUT OR Ce 
Lette weete abt bad fee titel Ube dedi Pet eaateod ail gf bed ade ake 
Vermeer be tt bO th }eahoel ecatigent Con tha mith tepaenk etter were 
Hote by Ma ome Lew ran in tk titef almntten. Ads tonsa tea 
ePerted sb O at oben ceeted Traini ate bi de on 


ethane on ay 


The abetted at bly Liste tenet bates Tana se be ttt ted fe rhe Cet 
fettial Gucteane fm heart pate Var wetted tran te 
Ce eC ee oe eC soa 
Cie bate abt etl ete denies ALD Cb Ale chorh Gare t bey Let oe 
fee fie beatae Leb dewal dbase feel Dew ia wahen blame fy bane. 
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PUMOSAT DESC PEON TN DIV EIe. UME LL net | Jae] 
faepare Cnet ood Phy sterlaey, fabves Bale “hit : tatt Mie 
ANG FAs thot bat. 


freon, 


SSS OSC Ce CT 
papeedat pany ween My MOE pee TE Ge a Tena de flew on 
af fen esa tnd heb ed Ode Saad edie ot dpe bat 
Pebon dea peta Cen Pat the obi dig, pagar dae tae Vie 
CL biti ys aya tet metas Chen tty eet ted fe mtb ger Due cad dt eritios 
ee Se EE nd fhebetene might be ages ted ta ow 
paodedated fo Ue Gas bia bdstaby at the debits tba, At 
eam piel bed tlie bbe de piped Te be fet werd jig ba 
ibeepabis eet fat he totes bie papal tion amd Chere te 
Pree the es thet wil Of staid ibe tt apperipr tate. 
F yeasty et ad pad tebe pe CUS lata ele tinge Clint Ul a etapa 
fopeagel oxpetbatreg ys caebime  Ci rn ne cried (ivy) fot Atveage dee tye 
Te dad ated tle feroeb vp tad ange dey CEE) de cad nbs 
Powhen sc ootpateet whet tlie Rags EMULE) presdtio trad 
Lin Pier aiittes Abe nod hava dafermed fen whieh went 
them bes pe dati thee ec deestyrrc pre baci) trie Ghat bee abba brag 
Videtnay, 


SESSION IX 


Peep ecummere dad tives and Sb Hoy Naey divera boak puree dn 
thin study, CUNTA Cornus ciwk Uhe MRE quest dongabie an 
Fen rotary split were tae to abbeta bobodied boty alert Che 
Aivec's modtead, dev beg med wink lag libatortos, the wedele, 
Holi and age of oneh diver woe teearded, Mensurnont 6 wore 
Wide Ofte vital eopaudty (WO), foroed vitad onpacdiy (EVO) mid 
foreed expiratory volo dh ote Reet (er vy) Uni Vit bograph 
wubl fotlowlig a atrtel protacot, The Rainburatr (luz) 
HOMOeAN wAR UAed To give predtotel vadies Cor FEVQ nud PVC tot 
wed Ube er This pomogenn wos ehorKen boemise bt given the 
PLoOwONL APOOMO DT WhO pesulta from more reeet populathen 
atiullon and wives the highest prodte Cod values, the Kary 
Homo iy big predic lad valtios 48-10% below Chose cartentby 
horuplarts Vee af the Reaburetl nome woulkel thug ucbis din tae 
tho ottaert of Abe bane. 


Cho bashe measuremonta were used fe cabuihitepe 
BEV, EWC artund to proddiotud BEV) rut to Crrv gn. Veygp)s  uetuad 
to paatioted eve patio Ceveacevep) yo the ratbe af netiund toe 
prpdde tod FEV EVE (Evy ZPVE} a, CETVy CPR) p) aml the dot ference p 
hotwoon vind papaedty and forerd yvilal eapaediy (ve = Eve), 


The avenge values foe BBO divaie gave ao adgndtieantly hia 
PPV ARS Dhehoe Chaat pradketody a slanirioantly tieh FYE, 
B68 biather Chan paadtiotady onosdgnteteae by dow Fevy rye, a 
Heduw predietody F lowa than 0,001 dn alt cases, Me average 
FEV: EME Wan SE S8) cel the mene WSEVO AR Kh, 


Partie altiadtbead anadyeba chit nid domotia tide a 
wee bead Ga Cepened Te tweon Moya Navy cet eonmore gad 
CANO P BK HY DO tw On Boke TA i) tot eotoketi Eheretoge tlie su 
were Hot divdded for the more dotadied onodyada of eesudin, 


Linbar peboma bon alatiation wero used Co ovnliote this 
Lathnoneo afongo, the bat iienes of Che oimimber ot yearn 
TEV Rte An Che diene et Che mad depth ct wdibed avtets 
Civ Hah wotkants Divets who had done woturnt gon divine 
weEee Compal welds Clowes who lad tot. 


BEV RVC Hovis sbiis er tean ely with Cerwin baie age 
P00), VOeRVE Le boa wie dently wlth ge 
8 OS) cid EVE VCE tne rand ahimitirand dy whe age 
eon), The ition nt yodin Pot wl beh tte mutters dese 
Hoon a liver corpotated ste deud dy whl a deereane tn 
BEV CVC Gi WEN ri tein bi Pye Me efleet ot age 
Hd OF tuinher ot genie chan ae nel tilepeadon! af eneh 
Heber co Cee Chor A Ey er eary te 
BOP de thee two ee heeds 


BVCOZEVE pane PY Ga FEV gp Beth baereao bei bent by 
LUD bebe recente tava bait cba d te tee de Geeta thaae catego l deed 
bey CP OOD) ait pe edi ged AEE bent by by 
ACPA Lot eh OV Tat COMED WET Monet arid bom abs bids th 
wenopnl aaliver whe hing done satiation ivan tas bved 
Heer dad Coe Ore MC TOe Tyee he Hee OnATy bo 
AMAL the tw ottond a, 


Ch cane hi bon iv Ea ee REE eat eho be 
RIV VO dant FEY) Fe iad Chern ehiiigiea noni ad te beaieet 
wHtt dy arcana dent with {he Veber pede Gad Pen ay ean whiel 
willow For the erro of wager (tote theenetuae mugger tod 
Chak Che romagtodia dad peadbe (ban oynet bone avicidnbbe Cea 
Abe Git Hand vba POPE On i Hot appropriate foe 
tine Un Ukvenn AUD Ore Bomag tui aboubd be ued whbeb 
wet ast Tb PRY PVC vndden dnb Die wlth 
Chae whhel qdbend practi banora Uae fur noted div tne 
POPE Lon 
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REGULATION AND FREQUENCY OF HEART RATE DURING OPEN-SEA SATURATION DI- 
VING, S$. M, Golovié and Act, Redavié, Naval Medical Inititute Split ond inttitute at 
Aviatlon Madlelie, gemun, Yugarlovia, 


The €CG and Instantaneous heat tale of four aquerquts during @ four-day open-sen 
voturatlon diving at 100 m with axcurtions down to 120 m were recorded on at elght=chatr> 
nel Beckman biomedical recorde:, The hitogrephic analysls of the Instantaneous haart rate 
wat obtained by o modified Porln=Baevek! mathod, 


During the first 24 hours al 100 m, the heart rate of three of the four aqugnaut: de~ 
ctonsed by 21.14% In relation to the contiol value, This wat accompanied by n matked 
shit of the Imtantaneous pulse rute’s histoyraphic cutve to the (ef, Indicating vagotonia, 
MW this stege, the higtagraphlc «curve peakt iniyed between 35-27 and 50-54 bent where~ 
asthe control values were betwean 44-49 and 60964, During the tent three days at 100 m 
and decompression, the hitagraphic curves were tah! lad between the contryl curve and 
the blitographle curve obtained for the frit 24 ho rsa! 100 m, The hittographic curvat 
ranged batwoon 40: 44 and 53-49 heats par minute and the average heart rate wot 977% 
slower than under cantral condilons, During sleep, the heurt tafe of olf four aquanautt 
war on the average 19.4% tlower than during the day. A100 m, exerclie on an ergacycle 
onder o |4?-watt load pridueed tachycardia Itt all four mqvemault, However, the tachycar= 
din was on the avelage 24,5% lowe: than tachycardia produced by the mime physical wilat 
uider canto! cenditlons, Wheteat hittographic-curve packs ranged between 190 and 104 
beats per minute under control conditlent, under hyparbarle conditlom they were between 
100 arid 104 beats af 100 mand markedly shifting the histographle curve to the left, 


The study confirm the fadinge according to which bradicardin ly characteratle lor 
Ihe hyperbaric environment, Wile bradicatdla 14 the mos! prongunced d ting the first 24 
hours of 100 m (adeptutlon) and during tleap. The study oito thew) vagatonia at characterl« 
ily during saturation diving and decamprawion, Howeve:, ever under theae unnatural con- 


CARDIO-RESPIRATORY EFFECTS 


dillow the human orgonim reacts with a tegular circard an chythm - further slowing of the 
pulse tote dicing sleep and tachycardia duilng exercise, 
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TNPLURRCH OF THE URSTTATORY RRRORT AND SRALTCAING OL TRE CARDTO™ 
VASCULAK RESPONSE TC ALHULATED PEVING AND Wa sTHelOL Dt, 

b ' Fhyntole,Goblanudy Hat!) Tadwan ty, Te 
Vit 


charagteriitio cardiovaacwlar renjone: to divine tn well naen, 
Uandevia et a),(19%K) reported that reflex bradycardia duedap diving 
Ak Peducud by invpiratory effort agadunt a cloand glottia on by 
swallowing, However thedr effect on rollex Vasoaonntrietion romatin 
to bo clarifiod, 

Twenty=unn healthy youn mot volunteered as the subject. Thy 
mubject) wan sented loandng forward, and told hin brenth for $0 wee, 
Aftur a rent for Se5 min with normal verpiration, he repented breath. 
holding during which on daophratery effort ayaiunt ¢loned airway wan 
made fol > Heo ub awallowdngs win performed, Attor taking another tent 
with quict bruathtny, Wie face wae dmmerned for $1 wee dn om banin of 
water at room temperature to nimalote diving. He repented face Somers 
wion during abich ay inapieatory effort or dwullows ne wan parfopmed, 
PUG and finger plothyamouram wee monitored on @ Sram medal % poly 
vivephs 


Heart tute decreased from 77.74 3,5 bom for control to het heyy 
bpm taring ddvdty C6 .02,netO), abd from 28.8 @ gk bym for cantrol te 
Mets Sod Vpm during breathenoldiang (Bo Ody naddd, Intervention wi th 
{napiratory effort of awnllowing durdig diving of bronthenclding attene 
uated vetiox bradyomrdia while tt did nut affect reflec vanoconathios 
tiote Aftur emeraton, heart vate recovered and tangdilalion aceurred, 


Tt wes reportud that dnapiratory etrort and awallowing can acti« 
vate cuntraliy the respiratory neurone and port foray Uae intimal moe 
haty reoeptor rowulting Cranodont tachyeamiias lowever we obne ved 
that Vanoounntebeting renpunse to diving wan not affected by thene 
{oterventionw, Gus pravioun atudy vhowed that huart rate did not deqe 
ready, while vasovonitrictlon appeared during Valoodva maneuvers Pi thor 
ab theron op decrense dn odotrathorache preanubs may atfoet cardiovane 
cular venponem bo divine Apparently bradycardic and Yauuconnt ried tie 
repponnen to diving and broathetiolding weem to te ghdopendent dn human 
nubjuct, while wvayotemy ap nelecttve deatguction of the chomori eptor 
wbuliahed both bradyeardie and Vana sntedetiog reopen to divdog 
(Munna lvéede Dt th well Known that arthytheda may devodap darby dive 
Soy oor breathehuldibe. losever ae neted Ghat ap tnterventhon woth die 
tplrntory ebfort vf tandiowi nap during diving bd eet fidwae ford owe 
arrhythmia tn tenbihy subjecta, 
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VEREOAT ION, PARLERM OT HKEATHERG ANDO ACTIVITY OF KI SPTRATORY HUSCLER IN ARARE 
CATS SURE OXYOU AHL DUM HEAPLATEO TIVES Ge tmbert, Ve Tamer, Wy Ntakt 
Pn CL) CO Vigwfologte Wvpethate, CW RA 
Harwell, Prater, 


Kekpibatery dimttyge te baa pepo Cold di atid ee ee at 
high presawiio ed ooygicted bat and Celia te the icreiss bo Che ab tidy 
Towtatsnen dive teatime Week Dnt ng tHe Tsp et abe, Vhs; Chomtoan, Ha, 
Titan tien olen ib tn that the ethan ement ob the meetin wk of bees 
UR Choe et thee tev ty od Tenet rater y ie tea eam tabby temad tn bec 
40 Peper cant COM CH effect of the dynam compleaitot al atiaenyey whtel 
countetn the expitatery Clow tite oven during quiet breathing Maron wl ati 
Pelots Thin paper dente with the ability ef ventidatery tha dow te aietadiy 
Dresthtag bh cata at preaures op be SO beagles of corygedss bal bn CHC fed, 


ME. 

Ten cotta wate ame, weaghitig del te de ee al PO ta 80 meth dd, Mya - 
Alophie potentiaba wee recouhal through Plats hii bppo dae whee Craste a pedelet od 
tea atabubean, Lelbotecoatad wite. the wlerterden were Tamerica fn the rape 
Lae ood the diaphiagm, the eaturnal oli fquae Cabdomiad) muscled and du f cate, 
In the ditercomtal mune dee Cond and LOE apacem), Hupgety wae portent! Tbe 
1h days before diving: Oring the pecovery petded,; the aulinala wale thatitiand tu 
atay foe whede henty wehiiwedtap la ement plethysmegpaphis bom, the bet yam. 
waphte bex wen commented toa Kiegbos aphbometer coupled witb an angolar line 
placement cane Cheahy ab Gtbeg bed, APE Cd, The tregenme of thia ay 
wan veritbed at depths ap te LOUD may, nadng a venti latary pimp able te work 
apatnae high preawutea, No chatwe wan fennel vet the pee eohetwern een level 
did depth WUthits Che tage ad ventilatery feequenctea of cate (20 toa YG min’ oy, 
Ue pleghvamopraph tveluee fo ot) containiig the anlinat Waa Phere bate an 
hyper batts chamber (volume 16% 1), cunmeeted te an ontetnal Pipte auppere aya. 
fr whieh allowed the temovel ef cathe dlonyde and vebatile pollatanda. [he 


CARDIO-RESPIRATORY EFFECTS 


eaygen parciol pressure (hee te dese atme d,s the relative humidiey Cit tee out 
Beosent} and the aabient compeituty (60 te tC) vate automitival le mont tered. 
Loppers bolt of the elvan wae dehbevid by titect itn pute hebiume [le ramptess 
afon lated Wyte progressively decried web che dupe Chau ge bo mew, 
Stopa ot varied durations Cir 2 te ld hours) ook place at 0, 600 and vu 
Wow for phystobagteal meadarumedtas Cho Cotel durdtten af dacompramiton bead 
GON maw CO Hed Devel wan Ao uty NENG a exponenttal eutye ecarracted for 
the body wedght of cata Wordette et abe h929)) Nine anaiale aueydvud decane 
Premwton, chus chlo portedive ventilatory and elec tromyoytaphieal eontralas 
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PN PUREE fon atid pattem et bawmacdedinas 

Behe thy an cmpartant lypprventt tation wan obwurved SUPE cupric 
who, adkocbated to lenadthuniin periods ol metar exettements fear, high 
Piuvduren (nereamedd moauuty volume of venti tacton (ig), cht at fae bebe one 
hanecod oy Idan rates of comprewalon. Keewaun S00 and YO ww, Vy could reach 
SL aU vtec thin) Clee the eonerel vale al sun Lovely Ihde 
Wak achfoved by Chetowm tig the tidal volume (Vp) and the teapdiatory rate (rq 
Quarta the stapa, the animale continwad wa hyperventitace but treathwd mere 
cenularlys tn wan anatyaad do turm of tour vardahlow, didependant with ba 
pectoot the cutee of branehing © We Cp tpor Ceatho betwen Chie durationw al 
Hapbeatbon atid che betal eyelad, Vr aml Yyp7 tp Ciean diseparatery Plow rateds 
Va bud equal ofther te eho aap od che QVyet pels L pap) peodiet COL be 
tb band Ghummtete, 9%, Venti batary datas Cham di Cherant ahtnds were por 
olud tapethor whtt toapoce tu the ive prattlow. Flyue tb eollects thu rebate 
ye chanpes En vanti latory vardablom madmuted durdiy atepa lin fo cats campeon imo 
From 0 te YOU naw over a porto of $6 hourd, tating at ddimefed) compressor 
Plogedire Wwonty auersadve breaths were cake dhda aecatint for veh onbing! 
td tor narh cond ht hsns Thi eben ap wxprensad: ti perewrtapus ab (he rebar 
rome sabued obcadad at aga levede Bit deant elaiwa Geach sardabd bee 
WOUR nap wore adatkmed Go eaeh andoek by a Student et teat Era SUN ae, 
HUE dee Ce GU) Cieereteon dh Pp sad Wee TE oeewereds Ao mit teat 
eles Here be tee be Up ty ay coil be otaeeved cy ti YUU sie 


eae a tee En eg pepe ase tony, Ortaned eel 

Pap stot cera ciate An alia i the lth dino baie fiereade Oe the 
intentated KoMade of thi cupatae of tla ddaphragth win obaurveds This lierwase 
fo rverultownt of motor UNbta atppaneed Crom 400 que onwards and wa watkoe Gace 
Wit Cho dd aappearatioy of the partetnapbeatary diecharaas Che dernat dhaghrane 
MIN pAb Or wae teva whom atin were coterod ko ovo levels 

Renton er OCd inte Cet campers bea tie Eran 100 maw apwarda an 
explratory abidumina) aeetvity wae ubeurveds Mos active expirattan eventod 
Tot Ath eyelid ait cone rund whos the comprunalon Wie wkeppods Le dC nappuarad 
AH decoapromelon oe abut 200 we tn one antoad, traudent axplratory 
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JP ATA CSEADRACON TY), conducted at the dapan (vero Se fone and Tectine aay p 
Vento’ th dulyeSoptember, 120, ' 
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Vatter vartables wnereased shunt iteantly dur tig tamers inn, they were Biyhest at 
VATA peeelt ye and doceeayed at SE ALA atid at LATA goatdive, on that order 
(lig. V). 


fimorston (hall experiments (hig, 2). ALD AVA predivey the rine Claw 

increased from about bed /min ducting preednmersion ted, Vlei ae O41) duet the 

Hest hour and to 6,420) 60 due tay the second hour of tars ton, aged Chee 

decreased fo Vdteg, th mi Zinio dur diy Oost femertan, However, the itgit tude ot 

{ht tie rhase Murine flow during temors tot wan agproctmiately We ten at Cl ALA 

aod GO" tesy ALY ATR pastiive, Chen at | ALA geedive, tho above fiepeage bn 

vein flaw du teg timers ton was accompanied fy a mmebed reduc (on fe ae tne 

ohamtality, thus, ot PATA predive, the artne became hypotend: Citak acm byt ‘4 

sling the Second hoe of tempers don and thee rptaened to bypectbatdy tty de Ene ou 

peste ditersdan, However, the aeter collected durtiy) the aeeonmd tinue nt timer \ 
{ 


i 

1 

| 

| { 
Ay ompoctdd, a stuntffeant diurests and natrcuresds dayelote dt duping | | 

1 

| 

i} 


stom was ttl sbightly fypertond (dd mys bqg) af UV) ATAY and was conn tdorably 


So ae 


Se a 


: 
‘ 
i 
} 


SESSION IX 


hypertonic ($71 mOsm/Kg) at 1 ATA postdive, It should be pointed out that the 
presinmersion uri? flow and osmolality were quite comparable in all three 
experimental condition (i.e., | ATA predive, 31 ATA, and | ATA postdive), The 
craatining clearance did not change durf{ng fimersion at | ATA predive, hut 

‘ended to decrease at 31 ATA (from 136112 to 124110 mi/min} and at 1 ATA pust- 
dive (from 14576 to W116 mi/nin), 1t (8, therefore, possible that the opserved 
difference in the immarsion diuratis {5 at least in part due to a difference in 
the glomerular filtration rate, 


Decpite such o marked differance {0 the degree of inmersion diuresis, there 
were Ko differences {n the rate of axcretion of Na, Ks urca, and total osmotic 
substances Under the three experimental conditions, This indicates that the 
fractional reabsorption of osmotic substances ig raducnd at 31 ATA and at | ATA 
postdive, Such a Sol depaig Of natriuresis in the face of attenuation of 
Uluresis during {emerson at 31 ATA ant at | ATA postdive led to @ significant 
differance {n the frac water cloarance, The latter value was around =Z.0 mi/min 
during pre-dimersion in all experiments, and Increased ta #1,4, -0,5 and 61,0 ul/ 
min during the second Hour of ittmersion at VATA predive, J1 ATA, and | ATA post 
dive, respectively. This (ndicates that the free water reubsorption during 
fumorsion {4 lees inhibited at 41 ATA and at | ATA postdive than at 1 ATA prediye. 
Gverall, the magn(tude of diuretic responsa was negatively correfated with 
urinary ADH excretion (r= -0.36) px0.025), However, the tatriures ls was not 
always accompanied by a reduction {h urinary aidostorone excretion, Although 
the underlytig mechanisms for this phanomenon can not bu proposed, it may be 
relatnd to the fact that the doyree of intrathoracic binod feet ing during 
{murs{on (as indicated by the thoracic {mpadance, the stroke index, and the 
cardiac index} was lower at 31 ATA and | ATA postdiva than at 1 ATA pradivo, 
These findings also suggest that the adequate stimulus for the inhibition of 
the rendn-aldvstrrone systwn (which is considered to be pramarily responsible 
for immersion hatr(uress} during frmersion ia different fran that for the 
eee of ADK (which {3 considurod to be primarily responsible for inrers fon 
diuresis), 
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Hi ty The effect of hoadsout tomers tot on cardiac indie at t ATA ale 
{pres dnd postive) amd 3} ATA Hoada, the cardiac fndow was cateudnled 
Tram the values of heart rate and xteoke vodum (derived tram the 
thoracte finpadantu), Tach point reprngents the mean of 4 subjects. 
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CARDIO-RESPIRATORY EFFECTS 


TE CELICE OF WATER TEMPCRATORE OR VETAL CAPACELY DURING HEAD. OUT ENE RS LON, 
David b. Kures® a8 1.6. Cundyren and Arvid d. Mischa.  lyperbarte Research 
Laboratory, Departi af Phystolordy, State Untversity af New York at Butlale, 
Wutfalo, New York 12h, 


Tversian may veaduce the vital capactty(¥C) The mechantsm has traditionally 
bean ascribed to hydrostatic effects, in particular ta intrathoracic blood 
pooling (3). However. durdig lung volun measurements 46 fomersud subjects wt 
hoticed a tendency for VC to recover during exerclsa, A veductfon in intra: 
thoracic blood yooting secondary to warming and vasodilatlon in periphoral tis. 
sues wos a possitiln mechanism that wo considered for axpladnind this abser yer 
incruase i YC, 


As a way te (luminate this hypothesis we tasted the (nfluence of df ferent 
watur temperatures of YC Un tho fumersed candition, Various paneyyers were 
tubsutuently performed ta manipulate the blood distritution in connection with 
OPUS TDN, 


lothods: = Betweur 4 aud 9 subjects wore studind in different eaperinents, 

An uprfqh®, sitting posttton was assumed thrauahaut al) procedures, while non. 
{mnersod 4 bathrobe wes worn and during head-out tamersyion the fubsiects wore 
swim trunks. Ati temperature ranged between WO and 2490 and water Lompoeratin gy 
has 209, 36D ar Ae0C, contrattad within sG.2h8C, tn some experfinents int lacahle 
fourniquets were placed as proa{mmly as possible on upper aos and taighs, 
Vital capacity was recorded repetitively at 2,5 minute intorvals, When tournt. 
quets were Used the desired pressure was achieved within a fuw Seconds, A 
pressure of 250 Torr was urad for arterial stasis am! 60 an! 90 Tore (oultmpnsah- 
Ing for diffrence In depth of timersion) was applied on ares and lens, respec. 
tively, for vanous stasis, The Valsalva maneuver was performed at 80-90. of yy 
and Was funediately followed by a rapid Cul) inspleation ald ¥en qsuromme, 


YC to approximatuly 94° of the pre-dimorsion value, wihh WD sfunttieant differ. 
However, within 2.6 tin, and tor tho 
remalndar of tho finirrston period, the Vo was clearly affected by water tompor. 
Tho mean values of all incasurammnts tn the latter perdod are shown for 
each temperatura in hig 1. As a measure of Conservatism in the {interpretation 
of data, teen Vales of measurements spanning beh omin were used for the fit. 
ston perfod, Thera was no slanificant ditferunse petwoRn bres nnd post. tuners 
ston ¥C, The mean Vo 1 WEG water was 94,6990? of preetimerston control val. 
vos Cn O04). dn 20"C water the VO wont down ftom (ha pry tins lon Joye) 
toa moan value of 9F 6 (p) OOOb), This differed Hyniticantly from the 
38°C Tovel (+ G24) as wall as from the ANlc level (p- Q,00%), Lt may be 
Noted that there was a deadual fall dn Ye dn PCC walter frum Oe? by te 

85 1b (p O01). Remarkably, the 4000 VO value at 90 60.2? wan nol stunt. 
finan ly UW frerent from the pres jinersion result, and it was haher than (he 
WC value (pe 0,086), While al) sublocss were comfortable the thermoneut ea 
conditions fe, 3h water (ot, 2, some tell ayerdy wart dt AOC watyr and a} 
felt cold and shtvered tn 70% valor. Un thew maboets tamer sed tn }0" yale 
and waar tna wok Sut ty thine was no subjuctive feeling of aald and no shfyer thy, 
Vet) thete moan VO went te Tow ANd. This was close to thote ¥t 

(HE.d Ob) when wearin awin tramks in £0eC water, 
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CARDIO~ RESPIRATORY EFFECTS 


Hecd-Out immersion in 20° Water Ory 
Venous Stows 


105 


Fig 2 Vital capacity (VC) in tha altting position during hon- tomersion 
(dey) and head-out Immersion in 20°C water, The effects of per- 
fads of artertal anc venous occlusions by tuusalquetes on arms and 
lags and the Valsalva maneuver are shown, The values ace means 
49.0, from 3 to 8 expariments (see absclasa) In Jor 4 subjects, 
Dashed lines indicate sean values fur measurements obtalnad durlig 
related tlme span, 


Discussion: The immediate 6-77 reduction ir VC upun fimersiun was unaf- 
fected St aely differing water tenperaturas (20°, age and 40°C), The lowers 
{ng of the Jungs’ capacity to hold air was presumably caused by a sudden re+ 
distribution of blood from the joripheral into ‘horacte vessels, This notion 
da{as some support hy the fact that srterial stasis on thu extremities pravent- 
ad this first drop (1 VC tn 20% water, The s'(ght reduction (2t) in ¥C de- 
Apite the use of the arturia: stasts may be ascribed to blood movement not pre- 
vuntod by the tourniquets. The ¥C in water of neutral Lemperature (360C) re. 
mained at the initial tumarsion level, The wean reduction of 6.47 1§ fn good 
vdruament with 14 other studies ylelding an average ve reduction of byt 'et.2), 
tt may therefore be concjuded thatvafter the (nitlal vadistriburtan of blood 
due to hydrostatic immersion effects, there were no further wajor adjustmetits 
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in blood distribution in the 38°C water However, such adjustinents apparent ty 
occurred {nthe coo} and the warm water, After the inittal 7.51 drop in ¥C in 
20°C water thera was @ further rduction by 2,22 during the iemersion pertod, 
The nature of this slower change {4 at111 open to speculation, In addition to 
the hydrostatic effect on ¥C evident in 359C water there was orobably an ele- 
ment of cold yasoconstrictinn (n 20°C water accoutiting for part of the larve, 
and increasing, drop in VC, The possibility canrot be excluded, however, that 
some of the VC reduction toward the end of the exposure to 20°C w.ter was cause 
ed by lessening of neuro-muscular performance, 


Tha crucial role of bloud redistribution for the observed effacts {8 
further borne out by the gains in VC achieved by the ‘pplication of vancus sta. 
Sis end the Yatsalyt maneuver (4,37 and 6.01, respectively), The effect of the 
venous stasis ba to allow blood to accumulate distal to the tourniquets, The 
increased intrathoracic pressure generated by the Valsalva mannuver forces 
bluod out of the chest cavity (cf, 4), After the initial drop in ¥C by 6.7% 
upon timarsion in 40°C water the VC rapidly 'wcovered almost to the preeimmer> 
flon level. th atl VWkelihood this reflected, after the initial increase In 
intrathoracic blocd volume, @ redistribution of blood from the chest cavity to 
peripheral vessels which were subject tu thermoregulatory vasodt tation, 


Remarkably, when the subjects were protected by a wet sult and comtortahle 
in 10°C water the loss in vC was the same (11,17), and equally rapid, as ft was 
(10,74) when they were naked and ohivering {n 20°C water. It is therefore reag- 
onable to conclude that both that part of the intrathoracic blood redistribution 
which depanda on reripheral cold vasoconstriction and that. cased by hydrostatic 
Uffects of the {nnersion were of the satie magnitude in the two candi tions, 


It follows Frou the present observations that when lung volutes ate weas. 
ured during (nmersfon, and possibly non-immersion, the subject's thermal s{tua- 
tion shoutd be considared, In addition, to the extent that (ntrathorecic bloud 
pooling has secondary effocts on cardivrespiratury function, e.g. causing air 
trapping, changes in compltance (2, 6) and cardiac autput (1), these effec may 
also be modified hy changes in thermal streay, One shouta also note that warn 
water (umersion, presumably through per. phoral vasodilation, altinst completely 
counteracted the hydrostatic effect avidencad throushout the nevtral tompera- 
ture inmersions. This indicates that in high temperatures the external hydto- 
static load duriny tnmersion may be overcom: by intravascular hydrostatic 
forces. A haw piace Of evidence 18 presented demonstrating that phystulogtcelly 
significant cooling may occur in the suited dimorsed subject in the absence of 
subjactive sensations and shivering (cfe 6). 
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: SESSION X OXYGEN SUFFICIENCY 
i AND UTILIZATION WITHIN THE CELL 


CAROTID 


in fo, tar Wena The pragresston oof ink ftiling with pertustun duration far medtal 
AORTIC gastrocnemius and soleus muscles is shown by lable 1. lilled traction (bho) 
for Individual (folds varied widely, particularly for short perfustous, but 
Lie means incepased regulacly with Gime. The smal] increment into hetwenn 
PA and 14 bec suggests these curatians complete the t111ing of a papulat ton 
of open or well-pertused capiilartes. fo alter Vb sec perfusion was taken to 
rapresent this population in resting skeletal muscles (lige b-I1-A}e 


Rcopttor) 16 
pH 7820 


Pag (tore) 133 
The fraction of open capillaries according to this definition fall 


er betwean 0.2h and 0654 for four fields of modial gastroc and was Dd? and 0.98 
SHEMORE CTO for iwo fields of solaus, Mean ICD's for open capillaries were {nversely 
{imps seo'!) ritated to fo, and ranged from 7] to i3dum. Distfipution waa atiit close to 


an “a the lognormal pattorn (figs Vedl-H) and vardability was (ncreased as to 

oN full, For med{al yastrac, Sjgy ranged from 0,24 to 0.32, fur soleus, 0.24 to 

GN (sa = U.90 Ts aquivalen€ to 95% of individual valuus falling between 1/8 

and H times the mean). Tissue armas at diffurant diffuston distances fron 

| oes capillaries were computed with Mospect tu nultiplos of to pitery 
iJ 


. (in order to provide an anatomically fined reference for 


4 

s Ht 1-0 (1 amt TL) shows 4 palr of contour maps for all captiiaries and 

ue qure ‘J 4 pa hi ff e 
Oates eran ik caer, tor ink-filled capltianies of une muscle field with fo = O.40.  lractional 
“ Wo é } suction area within the 1Cb/2 contour of npan cont fartos was dimintghed tn 
Og Hn (%) OoHb(%) roportion to the reduction in fa, observed valuas tying between 13 and 4b%, 
he arta beyond twict the basic distance was increased Lo On at fo * 4, 
Rhee Me redat ir etheeta st anberiat jo deebyery on qept be teaty amd 20-30- at fos 3H todd, IB at low 42h and 1% at Fo = 612, Tf the 
eapet Gl bebe choumerecepr ae net arily at vardean cevede or day. distribution patterns represonted hy these sectlons are timed im (ime, tisnue 


vyolu.w lying buyand the unit diffusion radtus (100/2, eguivalunt to radius of 
a Krogh cp] inary must determine the critical parameters fur Up supply to 


thas resting wuseles, 
kaa 


The contour mate for both gastracneniuy and solaws muscles show 
“tstands" af well supntiad calls sureaundad by ” “of tivsue ranote from 


HETRROUENE TTY OF  CAPELLARY  DESTRIWUTIOR AND CAPILLARY CIRCULATION IN opan capiilarivs. in mixed muscles, the islands are clusterad aruuid groups 
MAS4MALTAN SKELETAL MUSCLES. of FOO and 50 fibers. However, groups of these cells are represented 
EM. Renkin, Sub. Gays bok, Dodd and Bald, Lia, Vopartment of Human proportianatfy tn the rimate aruas, Although the arranqument uf the entire 
Phyeiotayye Sendol of Matte indc'unty eof Tali fey Daves, GA O66LB, Ws SAy capillary bed te related to the organization of muscle flbur types in mixed 
muscles (3,6), the distribution of open captilamtos appmars to rosull trom 
In evaluating effects uf blow! flow and arterial oxygen content on characteristics of thw vascular supply to omuscte (ber bundles, and ts not 
tissue oxygen supply, distributlon of porfusad capiilarios ois often assocfatud with localleation of the different (bor typoss 
ropresonted by a mean capillary density or average (ntercaptllary distance, . 
{na Held of uniform oxygen ulrtization capacity pur unit mass (2,5,7). The (Supported by USPHS Grant I 17998), 


morphology of many tnammalian  sketotal muscles suggests that medther 
capi tlaries nor axygen utilization capacity are evenly distributed. At taast 
3 fiber typos area present (nm most muaclas: FU (fast glyculytic), FUub (fast 
ontdative/glycolytic), SO (alow  oxtdative). Thera differ in atin, 
contraction velocity, capacity for oxygen uptake and suscoptibitity tu 
Fatigue (1), Capillary supply to Ida and SO fibers ta greater per unit fiber 
area, leading ta clusterday of capittartas around groups of thnse fiburs in 
cross-suctiong of muscle (6), Uneven perfusion of the capttlary network may 


Refereneen will appear te MuOCERIINGH, 
Flare bo fibiown, 


Vuad to additional fohomogensities within the diffusion field (4), UNtess the CHAT Eagan kao Mhuntaratauned eagacent oe Cumy tietiac eto AGA ale ft g SRY 
Ui stancen between perfusdd capillaries are inversely proportional lo tho Crubs geet ian dP rayh ht medial vayLeasgem yt Tots th a tedattvely Sead? part oof Gi ude, with 
vatas of taygon uptake by (nturveniny muscle cele, offictency af oxygen ATG Moers Wk EOE TOES Colin A, man ot tntercapthlary Stlanees, Wdtatetbul ton at 


tntwrcaptltgiy AtMalicey, ( Comtaur diy at inturvaly of {nat ay rat @e Tubal capt vary stonyrty 
vay til Sem", cami tary/fiber ratio (44, Une fraction af Mikel hte) cant artes Usa, Ayan Nonna, 
thar 


transport will ba reduced. 


+ ayn, ene Fem The AL Tht on cures ate agpruatiodtoty Vaqpenmmad, with doy ata 
Hon{g and his collaagues measured distances hetween  blaod-perfused glee dat tony uf ue 7) anit eile rope Utyel ys Heatttanal Uiggue areas WUAhie radiue cout nurs. of Pym, 
vap({lartas of rat gractite muscles by intravital microscopy, They reported Utonwons 24 arod Doy Taster Jo and Uh aed eyo Abies tte ak tot dan’ LULL cantar tes aby ly 
vartation fran Gil to 3 tlines tha isean vatues (4), 9 The present study seks Ae alle Dppany CaP VNaeHd My aPby ey othe 
es, the A ) f 


Lo exaniine systematically, for representative mammalian skeletal muse 
spatial distribution of (1) all captilaries, and (11) perfused = {or = In 
wall-perfused) capillaries, and to alate Ghetr patterns of distribution to : i 


the arrangement of muscle fiber types. . A Meet oat 


1, Distribution of all gantilaries. lower leq muscles of 2+ky fomale 
New tealant white vabh 4 ae ined, bacause of the clear histochemical 
distinction batwean fiber types and staining of at) canttiarter by reaction 
for alkaline phosphatase (2). Mrasurements were made photomicrographically, 
on matchudl fialds of a) frozen seutiois, of the fallowing parcmatars: 
{i fractional areas of each {her type present (11) mean fiber “diameter” 
total area + numbar of fibers) i capitlary density (Mumber of 
capillaries 4 total area inom’) ant (tv) individual and mean inturcaplt tary 
distances (ICD) within tho field. 160's were measured by drawing Vines from 
each capi lary to surrounding capillaries on a traciny of the tield, to fom 
& network of closed triangles between all capillary points, with no lines 
crussing between paints, Connecting line lengths were measured with @ 
mititimater scala. An examplo af such an assay {8 Shown in Figs detA. 


a 


Measurements were made on 6 mixed muscles: =omedial and lateral 
gastrocnemi(,  fartortus, plantaris, extensor digitorum longus, anterior f Stee 
tibialis, containing fron 29 to 694 FO fibers, 24 to 57% FOG, and 0 to 1% ae a eee 
$0, and no the soleus muscle, H9-100% SO fibers, OLE FOG. Mean fiber RP I ae te 
dtanetora ranged from 48 to 70um. Capillary densities fell between 221 and 
Bl df, Maar inbercapl} lary distances ranged fron 76 co @¥ym, inversely in 
relation to capitiary density, Mean 1CO'S measured from the any of 
Antare vangg§ ina Vinme were almost exactly equal to (/4 « capiltary 


Diasec 


We Ye ve We 


density)” Individual valuas ware distributed approximately @$ log-hormal j 
curves (Figs L-beB) with logar'!*4mic standard deviationt (54 between 0.19 ! 
and 0,22 (about 96% of al} values ivy between 1/4 and 4 times thd means). . 
Location of tissue mass with respect to diffusion distance from the RETINAL OXIMETRY WITH HYPERCAPNIA AND HYPERBARIC OXYGEN. f Q Hempe | | P 
nearest tant | tary was evaluated by plotting contour intervals for nach S._R. Burne” and HA Saltgman. f. 0. Hall Laboratory, Duke Untverslty at 
section at multiples of 1/2 mean iCO (Figs 1-1+C). For mined mutcles, 64 to Medical Center, Durhem, orth Cerolina, U.S.A. : 4 
of section area lay within J untt diffuston radius {10/2}, {9 to 26% I 
falbebis ! and ts units, 4 sha between As} and 2 unit « bin Jess then i, Introdyet fon ' ‘ 
Deyo units. Groups o (a and § bers ten tu lie ln or naar the 
fnnermost contour fitervals for solaus, the closest lying area was slightly Under hyperbaric conditions {t {> theoretical ty poselule to reine the 


{on trom hemoglobin 
saturated in transit. 
kind because of its 


74-78% than for the mixed muicles and the two outer araes slightly PO, of arterial blood to s level where caygen clesor! 
al F dobn hot take place In the tissue and hemoglobin r 
+ 298% and lens than 1h, respectively The vetine in perticular lends tt 


If to studies of ¢ 
{te untque optiral 


' 
{bution at istingut " a High rate of onygen extraction cost, Uning a reflect: boy 
4 ian ath bert ae A iat Teg bh Mreetyed th arce 0: trie technique and pressures inte the hyperbaric region, we have a. 
{ndia~ink (diluted 1/2, dialyzed vp Rin s heparinized) for  perlods invertigated the effect of Increasing the partial pressure of (nepired oxygen 1 j 
(ng from 3h to $0 seconds pifore freezing and sectioning the muscles, on the Jobin saturation characteristics in posterior pole ut the rab- i 
Ber va ton measures and flows were comparable to arterial pressures and blood bit eye, more apecifically the chorold. Beceuse ossentially all of the oxygen } 
flows just before perfusion, Wich was started tmmadiately upon clamping the supplied to the retina of this animal comms from the choroid our methods made J 
artery, vio a T-cannula previously inserted, Ink spots were counted on a 1L possible to determine that oxygen tension at which the oxygen needs of the 
terial” Hotton ‘counterstalned with eosin, tn fields mazched to thove used for toting were met by physically distolved Ouygan ae ve mon{tured the progres- { 
counting total capiiVaries. Capillary dencities, intercapiliery distances, sion Hier bp beady Mat antar necertar ie anportaaneattay ae ay neved : 
abeecfor Hine “inmot! Lied: Map teried mene meesured as-dnecribed “above. tion of teauent (aly greater cartan alos {as pressures without sata ton on | 
s nl a onygen oxtmetric effect of increasing hypercapnia combined with a fine 
Table t. Fraction of ink-fitlad capiilaries: mean ¢ SD (N fields counted) nerdanic or hyperan{c revptratory state could be and was, Lavestigated + ' ie 
i well. naliy effect of these unusual respiratory con ons on retina 4 
PEMF US TON 28 4c Tah sec 4B see 40 tee 00:90 vac fonct ten has nat baen ny aka lered beara, bor has Cunction bape Correlated 
: ABe. ‘ 139%. tae. ‘ with the oxygenation state of the: :"ustng blood. onal observations 
Mad. partrac, 180.27(99) 3b 611(2B) 398.1728) 1442126) 744.1612) were therefore made on the electruretinographic (ERG) activity which accom 
Soleus A2n ATCA) 200600019) Zoe IN(LT) one B8N9) 808.2103) panied there gas changes. 
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OXYGEN SUFFICIENCY 
AND UTILIZATION WITHIN THE CELL 


Methods 
Instrumentation for this study is illustrated in Figure 1. The syslea 
{6 composed of a dual-wavelength spectrophotomater coupled to @ conventional 
fundus (retinel) camera by means of fiber optics, The fundus camera was 
focused on the retina just below and nasal to the optic disc. Monochromatic 
Might from the spectrophotometer entered the eye through a dilated put was 
reflected from the fundus, and was received on a photomultiplier tube, The 
sample, or oxygenation-dependent, wavelength for the oxy-deoxyhemoglobin 
transition was set at 577 na, Absorbance was monitored relative to a refer: 
ence at 586 nm, with the latter wavelength nepreseetinn an itosbestic extine- 
tton point for these hemoglobin species, Fach monachromatic heam was flashed 
onto the retina at 30 Ha, and the arithmetic difference between Lhe intensity 
of the reflected Nght. 677-586, was displayed on a chart recorder along with 
4 readout of the reference (686 om) beam. Variations In the reflected refer- 
once Hight were used aa an indicator of the relative bloud votume in the 
vetinal field, The entire optical apparatus was installed ina large walk-in 


hyperbaric chamber with appropriate penetrations through the chamber wa) for 
electrical recording, 
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Schematic diagram of the (astrumentation system for oximetric 
studies of the retina, The supply voltage to the photamultip! ter 
tube {s held constant by @ regulation circuit dur ing the {nt | 
the 586 nm light {8 opened to the eye by the mechanical chopper, 
Addu trent {nh this high “oltege are Indicetive of changing bloat 
voliime, 


Rabbits were deeply anesthetized with repeated doses of pentobarbital 
and @ tracheal tube was (nserted, Paralysis was {iduced with ga) lanine 
trfethiodide (Flaxedd)) and the animals were artificially reeplred with a 
minute volume producing afrsequilibrated arterial "0, and PCO, values of 
Hk LL and 20,647.0 Torr, respectively, Animala were’ secured ty a sterpo- 
taste headholder, Gases ware admintatered frum premixad cylinders via the 
respirator, 


The B/sebroret inograpiie atynal was evoked by a Hight flash del lvered 
to the upportte eye and recorded from (t with a corneal electrode of the Ie 
vacuum type clfiicalty. the « responses were likewise displayed an a 
chart recor and shored on tape for further analysis. 


Results 
The oximotric reaction uf choroldal blood to increasing tonsions of pure 
unygen fe summariged in Figure 2A along with the corresponding changes tn 
vascular yolume which accurrad., for these data, six animats were ventilated 
with oxygen (i progressively ite fractions, up to 4 ata, Zero oxygen 
meanurement raprenents the oxtmetric responsn after 2 minutes of nitrogen 
ventilation, A characteristic oxygen saturation curve of heme gloat is yen: 
erated as the data are plotted up to 0.44 ata 0,, and the additional observa: 
tion was made that 2,0 and 4.0 ata 0, leads to bmatl but distinct hemoglobin 
uxyyenation (ncteases. A decrease IA roglunal blood volume accompanied each 
oxygen increment, bo the possibility extated that a reduction in choroidal 
hlood flow also had occurred. fhe net effect of this vabuconttrictive re- 
sponse would be an incomplete oxygon saturation in venous bloud. Accordingly, 
oximetric changes were alaa monitarad while vasodilation was Induced in the 
animals vy ventilating them with increasing CO, fractions in gay mixtures with 
A conatant lnspited oxygen fraction of 21%. Results of these experiments are 
shown in Figure 2B. With each 04 Increase up to 5% C0, at. a (equivalent 
to 208 CO, at sea tevel) there (4°s fall in the relative okyqeliation of hemo- 
globin pafallel with a substantial blood volume {ine e. A higher C0, frac- 
tion, 7.58 at 4 ovta, elictta a shift dn the 577-586 signal toward areatur 
oxygenation and, al the same time, the choroldat hlvod volume drops. 


Electroretinographic siynale from the fellow eye during the hyper 
series show that the c-wave, generated (n the receptor-pigmant epith 
layers, {a relatively unatfacted by progressively greater CO, prensu 
the a-wave fa reduced by an average of J2% while breathing the mighent 
(7.5% CO,) fraction. This co, tension, equivalent to 3% CO, at 1 ata, led 
to a virtually encinguished bfwave (average amplitude « 3% of control) In 
the 6 animals texted, Pure oxygen at pressures up to 4 ala produced no 
Vignificant changns in the EHO during the short exposures employed here. 


Olscussion 


The present results clearly indicata the reactivity uf the chorolual 
vasculature ta high oxygen pressures and to hypercapnia in the fore of a 
decroave tn blood volume with the flrat condition and a large increase In 
blood volume in the lacter respiratory stat A moderate vasodilatory 
tasponse of the choroldal clreulation ta ¢ nh dioxide bas been shown 
before (2), but the vasoconatriction (decrease {i ttoud volume) due to 
hyperbaric owyygen is a unique observation {n what was formerly believed ta 
be a passive system without autoregulation (1). aygenetian was virtually 
completa in hemoglobin at 0.64 ata pure 0, (equivelent to alr at 4 ata) yet 
wall increments in oxyden saturation wor’ observed {n 2.0 and 4.0 ata 
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A. Increase {1 oxygen saturation of shora{dal hemoglobin and decrease 
(h blood volume with atmospheres Inspired oxy Hloud valume {s shown 
felabive to control level (de Sed lee) am ved with 0,2 ata oxygen 
inspiration. 8. Relative effects af foereas ing percent ave af carbon 
dioatde at 4 ata of blood volume (BY) and hemoglobin saturation 

(877°h86 nm). Ordinate at same scale as A. above, Dashed Ine tnudi- 
cates level while breathing afr, no added COs, at 4 ata. Points ti 
both A. and A, figures are means of G trials) £ slandard errors, 


OMYMen pressures suguesting that oxygens (teduced yasoconsteiction Halts 
choruidal blood flow sufficlastty to prevent full arterialization of the 
choroldal blood, A similar affect tas been noted in the cerehral circulas 
Kion where venus uxygen partial pressures fo not reach a hemoglobine 
Saturating magnitude Ta 4 ata oxygen (3), In this sense, ft wae not pus: 
sible to achieve @ partial pressure of oxyyen in the retinal ploud su high 
that some oxygen extraction from hamaylobin did not take place. In short, 


the provision of oxyyen totally from jhysfcally-diisot ved er 
unattainable, a z em NE 


A decrease (n oxygen saturation waa noted when the carbun dioxide pers 
cantaye in the inepired gas was ratned from dero ta f%. At 4 ata, the carbon 
oxide level reached an equivalent of 20%, It was shown {a Figure 2A thet 
the oxyyen fuspired in these experiments, 0.84 ata, was enough to al) but com 
pletely oxygenate hemogtobin. That thie ovygan saturation fell fe apparently 
@ consequeice of the Bohr shift, because concomitant blood volume (nerecses 
presumably indicated a higher tlow rate and « higher \ikelthoud vf the bland's 
remaining oxygenated in transit. Paradoxically, very high carbon Winxid. 
Vevety, 7,58 CO, at 4 ata, caused a drop In churoldal bivod volume to an inter: 
mediate poattiok slong with raising the relative saturation of hemaglobin with 
oxygen. No reasons for these effects of very high hypercapnia are tmmediately 
apparent, hut we may postulote Ghat no further Hobe shitt occur dy that 
Llocd flow remains high while the hypercapnia reduces Lhe oxygen needy ani 
eatraction by the retina. Consequently, the arte fel-venous oxygen difference 
would be emaller undar these extreme conditions. 


the vee offects of hypercapnia on the electroreliang: am are Tikes 
wise untque. Only with chemical uncoupling {nthe retina such as that 
following aspartate administration (6) has abolition af Lhe b-wave comblnod 
with preservation of the a-wave heen seen, Lxtreme hypercapnia (7.5% CO.) 

has the most depressant effect. The survival of the as and cowaves cleably 
{ndicates that the hypercapnic block of synaptic function or gifal cell 
activity tekes place at a polnt afferent { the receptor cell layer, because 
this region gives rise to these waves while the b-wave ariaes in the daner 
ayers (4, 5}, Wypoxta due, for example, to a Bohr shift can be ruled out 
hecause of the high oxyyen paturetion measured in hemoglobin simultaneausly, 
and because hypoxta typically reduces the cewave first (personal observations). 


(h summary, vasoconstriction Hmithy the attainment of fully ar 
choroidal bloat with arterial PO, values greater than 2000 torr, and the 
hypercapnia tecessary to offset the vivoronatr ctlon surely depresses retinal 
oxidative metabolism. thus, achieving an equality between oxygen provision by 
(he plasma and oxygen consump! ton in the retina (a unlikely in the living eye. 


pubuor tad by Grants LY 01953 and Hi G7H96 from the Nattonal Inatitutes of 
Healt. 
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A MECHANISH FOR THE WENRETCTAL BEPECT HYPERBARIC OXYORR UN ATARIYLOCOEGAT OsTRO- 


MYELUTIS. Jet) Mader andl Gib. Browne. Hitveratiy af Tenan Hedleal Aranch, 
Calventan, Texan, Wasa. 


Hyperbaeds oxygen CURO) therapy ba frequent ty timed am adjan tive therapy 
In chtonde owteomgolitia. Previounhy we demonalpated that RO seal aa the ole 
tteatnent modality wan as affective aa antibtutie Ceephalothind tn the Creal: 
ment oot sxperiaental §taphylorocccid aoteue cteomyelitda, Although WRG inhibdie 
Mlowth of med mtcrourgantamea dachulfog fs autens. tnbiidtlon accote al wevgees 
fenafona high than Uhowe found foe tame unde: atandedd ARG cond fidone. oat 
In vitro growth cotves and kil} curves uelag cephalothin and He anton oiniler 
atandard RKO conditions were Tdentiead toe (hoa obtatned wader ambient comll- 
Clone, Ginee Who sd net per ace snbibttoon WCEP thie ateadn of 4. aureun, 


anot het nechaudam wan menight, 
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MATERIALS AND METHODS 


A 16 guage needte wan (naerted porcutaneoualy inte the left tibial meta~ 
phywis uf a New Yeatand Witty Raboity One tonth mi 5% sodium moryluite, Ut ml 
# V5 x 10 ormandema), amd 0 ml aterdie maling ware dujucted, The 
feadio wan removad, the infvctiot wae allowed to program te4 weoka, & period 
due lig Which osteomyel stim become wall ustabt ished raddographte erttaria. 


Heanutement. of Bod, Plow and Uvteamadu lary, Oyen 

The Avlal wad anenthnt (aed and a oanabl holo wad drdiiod inte the shaft of 
the ermal right edbta and the diatevtid deft tibia, Tf 6 boue fractured, the 
wtidy win whorted, A 16 yauge Teflon comtod make xpuctrometer probe wee 
Comartad through the hofe tite the dntramaditilary catal, cteected toward Lhe 
Etbinl mecaphyada, amd Che owceotomy amated with bone wax. The partial peeamire 
of onygen and argon ware muamnred by a mand apvetrometer (Chamtran, 8t, Louis, 
Mimaourl), Data wae utiliead from 6 rabbita Lhat coipteted the enthre study, 


A Crachountumy wan performed Chrough shbeh appropriate james werg adm le 
inturad, §) The animal wae breathing ambient airs The oxyqun tonndase were 
thone Cound bi ternal aad oftgomyel (tie bone under ambient enoditdons, 6) the 
Annpheed yaw Won clumged Crom anbtont ate co aot argon and 20% onygen, Thin gad 
Rte wae adlndacerad Cor Io adtuten aml was the “argon wanhdty phawe. thu 
BE ACHHOMY REN Mixture wad Changed hack to ambbont ads, allowding the aecumebatedt 
argon 60 bo “washedewit’ of the tina, The rate of argon “wash-out at owed 
womnperiwon ot blood flow butweun normad ond osteomyelit¢e hone. TET) After theme 
TUnMPURONER, Choe animal oan pressure lead bo 2 abardute atinoapheros (ATA) (i 
amit hyperbaric chambers the fnaptred gan wor changed Ce 100% oxygu and Lhe 
OMEN Fonadon to oem aad oMsmomyel ete bone memired,  1V) The chamber wad 
Qenomprodwed Co amb tent cunddatones A repeat argo “waahe da and wash-out wan 
secon Lala. Hom Clow betwen Hotia Lait ontaomyel Hte bane wan compateal 
after hyporbards axyqan aoonures 


Gone pl menasuvemonte wore ubCatnud From Hormad and vateonyel Oi fy bone by 
ploctig a tiaane pl probe tite the Uiteamediul tary canal and dteaetad inte Ube 
Libdal moetaephyala envits 


Pliagorytte KUL Ong of He mura Order Ut Poront the qe Tome oi 

A. AUPOUH Wank grown overnt Alt tn tryptteane may broth, waalind, and fests. 
pended di (enka hataneed salt avlition (HHABY. Rabbit part taneat potymorphes 
anedvay Leukocytes (PMR) were harvented GA bourd after Inerager Leone) th foe 
Chit of OE glycogen, waalat Uhr lea, and remnapetled bh UAH, 


Miro Cubes wre praparud for aneh thie patie CALL atanttes were portormed 
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The pressure reversal of anavetiesia is a well vetablished phenomenon in 
both aaphibiene and mammalu, dince LIL the quantitative data on the decreane 
of aHacathetio potency with iicrsasing pressure have usually bean analysed in 
terma of the oritioal volume hypothesis, Thie predicted that there should be 
real linear relationship between the percentage inurense in 
etining part in preasure of 
helium which da used ae the “inert! al, 1978). it hae ry 
demonatrated that the use of high pressure helium la equivalent to hydrostatic 
preamure (Miller ot al, 1967) although in mamesle heliua does appear to have a 
weak inherent anasatietio potency (Halney, L974), 


There haa been a considerable Aiscuscion an to whather the universal 
Linwarity prediction of the or(tivas volun hypotierts 4@ proven, it does 
appear tu be eatabliahed in experimenta with nawte (Miller et ml, 1975) but the 
date it pamaala are controversial, Vor example, detailed atudlas with nitrogen 
and argon in gice indivaty that preaaure reversal da nonelinear (amith ef ol, 
1979), but thin de ddeputed by one group of sephora (hidler and Wilaon, 1978), 
There have boon fewar studies with intravetius agents but there does appear ta 
be agr nt that sheds degree of presmire rovursal ia different fros that for 
the én fonad agente (Halmey et al, 1978y Milles and Wilson, 1978), 

However, thene lamt two studied disagrer au to whether the reveraul tu Lingar. 


The damue of universad Linearity de purticulardy important because st in 
the maJor prediotion of the unitary critical volume hypothewta. One alternative 
fo the wubtivaite hyputhveia whiah powtubataa difzorent molecular aitew with 
exgreee of occupandyy (llalmey et al, 2978), In view of thin daportanun 
appropelate to attempt to analyse the avediable data in terms of a 
Mathematical model. Wo furmilated three apevttic questtunal 


de Are Lhe percontage inorenmes in anaeathetic requirements unequivocally none 
Linear when all eyperdmental erase are dnaludad? 


fe Me they mre noneddnear, do they fit a mathematival aodel Uneed on a nimple 


saturation of the molecular atten = analoguua tu the Langmuir adaorptdun dauthens 


(alaautuns, 19K)? 


S$, Abbepnathvedy., do they have Ga be Cbtbed tee mre complen audel whtab 
Would predict miditdonal effecta aa the pireasiee ia increased? 


th owe prodintnary woalyada we have umed the date obtained for Lhe proanure 
veveraal of tie intravenoun agente (Halmey et id, 17K) vecnume the dndl vidual 
Valwen of the vardablen were available to ua, ln Cinen experiments anaeathetic 
potonetan were deteradned in terms of infualon rated under ateady atate 
unnditiona,  Techninal Limitations provented um fem directly measuring the 
anapathetic concentrationa in the serum while the animals were al preasurs, 


However, the potenetaa of Che aunts whe UxprenMed Ab percentage Shereaden 
Trlative to the uuntrol pertod at normal pesasuro Palher than we ahaclute 
Valea. We vere voncerhed about the theoretioal pouatbablty of the rates of 
Metaboliae or edccetdon ahangdiig will premeure. owe Cherefore wabubddahed a 
Atable and defined level of aiaeathnuia hd @oadurnd waking Cimea after Uh 
thfubtuy wan avhtuhed off, For all the agents ao far atudied there were no 
slanitionnt differencen ian tho waking thaen babwemn the cantead and high 
peeamuee cundit bony 


Ui anawer to ble Cheat quentian we have oatatd bahed that the pranmire 
veveraal curves baned on all Give individual data valdes for altheatn, 
thiopentone, propanidid and We lamine ave mtynifivantly non linear, 
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duwill be aceon that fie bos ape neentive and thease qhatraticn have 
imaginary route,  Thelr values are everywhere poaltive,  Cunmauently the 


effect of praaaure in the aavond fora of kquation (1) in always opposed to that 
in the Cirut, 
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He nagedtide of the UO increased, reavhed amis tonite ald Chen dee teamed, 
Che a eft BECO was alee rved at au atyeotat CO tered ot appro ivately Copan. 
Tn the above ment igned paper we demnst rated Unit tite sort ar change ne ble 
wo be crused by issde carrder nnd a slamedd diasoelatlan eupve sim tae 
Vo that ef eytuckame Pho. Martherne we detumet rated thot tie aaa dir 
DLCO shantd eee at Che psdiet the carche Vals ts esdileney Chat otaclrane 
PAs0 may he the careder stance Ce baat the ey Cachceme os neat Joupym. Th 
Voohigs ke fot thal after oxpastire Peon Co tia hates of HG pvern that 
the montiestat ten of sitar iteh Ried hye was eatpletety abd pated. ae, 
TACO dd tot chatie as the Co concent rat Can was satbink the nade tat pot a] 
AAPA jon hiaet hoa Peturaed teomest andl adder oh Shite ob ten ceeset ban 


af hy perortag aint st ration of bo ge dieses of redieed olatathione eid oar 
rent the wt fon al retyyen, peel fy dacause ls 


eedt membrane and ab test 


nl plae 
~My 


latoner contd nat aria trate 
tnt hie ueGtatise events We dterpret Uae 


Hemdtecas Habbedtiay that Plo Canetian of the carder be abot ished, we phans 
revered thy ty oa clamie beoretos state bpameht about) by hype cba. 


Ae adso mtobarped Phe ebtert of hyteraada on theo sumeths tation al ep 
Witrowsede dh deohebed blow! vertinasl pabteyt Luter, 
Toone mebarted by acyboeleume Pas 


erou ot vonten) babbe 
fabs cape te 0s 
Vadigs egy 


Thin teat 
The rate of mevabod yam an 
wet RG SANE J idiey gel Came 
PPro le Ta 2 ee ne detrbel eesti aleered. the 
He Vou Ue wee thos) nom and showed meet calap) dane. 

Ue Tame ot ret Une nt tried tea re xpariae rebathonsh ij de 

Poses ask b a ree Oh ests og nt ho dante ee Medi caerhped out, 


Th hatin 
“ 


(Supported by tls Geante Ut 


WG, Hh eee and he Parker 
Pramety Pott pont 


a) year mero 


ae 


& 


SESSION XIII 


BTUDY ON DRFINITION OF MAXIMUM PRIMIGSI ALE GAY PLOW IN LUHGS DURING DROuM- 


PABSSTON, Se COMELETETray Comminsion 4'Ntudem Fratiques d'Interven- 
tion sous is Mar, 84400 TOULOK NAVAL, FRANCE, 


lo Rrperimental approash 
emer teeteerentneet 


Deep saturation prefiles e9% uh by CRPISHAA (Underses Operations 
Praatinal Stidiae Committee) and weed for hasan diving hava always been 
saloulated fram results obtained and leseone leamed in animal experinenta- 
fiona at heavy depine (§00 fe { 000 metera) carcied out on miniature 
Pittman-Moore pores, 

A very high acceleration in breathing hae been frequently cbserved 
during continuous decompreasione after 24 houredives at 750 to 1 COU meters, 
Breathing frequency would then ries from i2 respirationa per minute up to 
very high valuea reaching 200 respirations per minute, Interruption of 
decpmpreseion would ental) retum to normal within 10 to $0 minutes 


To erplain thie finding, we imagined a maturation of the pulmonary 
barrier at permieuivin gee flow level | the Clow of geu orcamiing the barrier 
being higher than the maximum capacity of the lungs. 


When deqcapression has not been interrupted, the inert gaa exosen 
unable to canuel out Will produce a certain amaunt of tubbles remponeible 


for serioue accidents through arterial embolivation, 


Thie study aime to define the anzimus gas flow ably to orcas the 
pulaonary barrier without affecting the barrier'« affiaienay, 


fiw DeClnition hypatheats 


Winee thw body fe proportionally compomed of aqueouu, sdipome cod 
fibrous (iamuee vith different aolubiiity chavacteriation with respect to 
inert gach type of Viewse vill take ohaxge of a certain mans of 
inert gas aa a function ef aw distribution dn the body for « parthoular 
dive within time and depth Limite and anal) afterwards take raayonaabils ty 


Tor a definite gap flow within decompression limite. 


Sam Definition proosdure 
neem 
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wid the inert gam eolubsiity cnefftatent given to the \ivae, 


Mal to the overall 
pih values, 


of the 


2.0 The overall value of gae oe hue obtained | 
of inert gau dieaolved in the body for each tim 


biSim Compute deccupreaeion table, Waing olanmionl supervaturation oueltl~ 
clan) while cvnauerently caloulating overall Clow of Inett gaa with flov 
vaviatlune during the decwmpreselon preiiaivarity melected, 

dode~ A dual graph may sien be plotted showing decompreemion profile and 

Inert gaa flow variation curve, 


Ay Wemulte 


Aclo> Hunan dives laoting “0 to 90 minutes at {0 to 150 meters have 
thu bean defined and experimented, 
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‘The Hypotieaie oonwiteviog amasmua permiaathl@ therk gan flow through 
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whole eing@ (he duperiaturation coafflotent appaatn primpiiiad at amt of 
DAWA Owe 


However, Shim appruscth ahead) perhapm permis Linkity vue various 
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LVALUATION OF DECOMPRESSION TABLES GY A MOULL DESCRIQ TAG WUNITE OYNABLOS 1H 
» Of Chomtead Livtigerings 


TISSUE, Ss Metnel Ya Telmaty and De kerun®,  fept th 
and tept, of Phyy Uy i an Sp of Madhe loe} » Technton, 
grat Inatitute of Techtilogy, Hatla, tsraol, 


Uecompruseton follatag ¢ hypervarte exposure may cause farmatton oF gas 
bubbles fn tissue and load, tt ts widely eecopted that this qas phase 43 
the cause of marginal ayaptoms of decompresston atchnoss, Tl has bean suaquss 
tod that the formation af bubbles could alba accor during symptomlesy decay 
prossfon careied out hy following conventional diving tables, to which case 


the bubbfos are termd (sd tint! 


We Oulfuve that bubble formation and (ty dynamics aro tan Fey to a corruct 
rattonale th computing decompress tae Cablus. to purse (is concept further, 
we thave developea Ih this paper a mathematical model whith desemthos bubble 
dynaies Tn Uisauiy dn redatfon do cay l ronmental parameters charactoristte of 
a dive, ueh as bottom tfine and depth, 


We assutm that a gas phove US atready present dh Uke Cispue undergedi 
Mecompreys fon and probybly exists ad Aucleates oven under nomad condtt Laas 
tue to the heceragenens salute af the tissue, Thts gas yiiane Vy cond teoradt 
tobe Cinely-dtapervad tn the (issue as utnute bubblea, that grow upon des 
compresston by phystcal eapanston and sawed dittuston of thert yas Fyrom 


surroumling supersaturated Ussur, AL (he sae Chobe dood flowing din apll- 
Babe resotuttan whl) eventwally 


Jur tes absorks nent yas fran the tissue, 
Cabo place due to surfare Tengtin, tissue efasthetty and (rhorpnt unsatar ad tot 
(HOT TS and CeMessurtor, (909) whiten eg tab Hist a tensfon yradfont fayor sag 


fnord aay off tur, 


We surmise the bubbles te be spherdor) and se dispersed ay te te cant. 
dheod situated dean ind ind fe miatiae of peetased tfsun,  Pertandyi fi baboon 
foto account 4S a untformly diye thuted mass atnb, A mass balance on the 
Wattle yhedds (after deduting a convective Cor fgutd te he oof mage efantet. 
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we algn define the feblowtog dimen fontess vartables; 


where (4K thin, FS Ube att tuaty ity ata Nyy, fy fedttal bottle radhus, 


the patio cf bubble radius to dts inbtlal value, 
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and a Mmensfonloss radlat- coordinate, 
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where the three terms in the numerator stand for the innerent unsaturation, 
tissue elasticity and tha surface tension, K is the elastic modulus of the 
tissue and y fs the surface tension, 


An axprassion for aP, in the case of air breathing, 18 obtained from Kills 
and LeMessurier (1969) 


€q.(1) 18 transformed into a cartasian form, a solution ¢o which i found 
in Caralaw and Jaeger (1959), The solution {8 then substituted in the dimen- 


S{onteas Fick's law, and the result, an expression for bubble radius rate of 
change, ia finally gtven by: 


a MW 

t ” 2 € “1 
a ply ee Cee po ie ee zy } 
it , Po 7 iy i, ) {° te ep) $c0t Pe, +] ) 


Numerical intagratton of the above equation yields u(r) for a step change 
in alveolar {nert-gas tension, assuming steady state values of Po=Py, 


This model can predict the behaviour of a deco 
daptha and saturation fractions wv for different 


: ressed bubble for various 
can be used for the evaluation A) lacompression tables. 


athing gas mixtures, and 


Our basic assumption is that marginal symptoms become overt when pressure in 
@ semi-rigid tissue exceeds a critical value, If Fy ia the concentration of 
nucteates {n tissue and & ts the added pressure of the gas phate volume then we 
have (Nimo, 198))1 


4 ’ 
aie ad Yd | 


If the critical 4 for indueing symptoms {8 11 mmHg (aftar tnman and 
Saunders, 1942) then €,, can be eanily estimated, 


Thus, bubble radius change following a stage decompresston can be cal» 
culated and symptoms can be expected when c exceed’ cep. 


To {}lustrate this procedure we present two figures,  fig.! shows the 
atten of bubble radius change ter uration exposure (fs1) at JO m 
he vecomp jon profile {includes steps at ? mand 3m with more time 
the shallower atop, This 4a typical of conventional decompression tables, 


Fla.2 shows equivalent patterns after 4 30 i exposure at saturation 
fractlons of U.d, G15 and 0,08, The Issue of a proper uptake function was 
aval aed by simply hogs tng fy veluen, he first ateges of the decompression 
reveal bublle resotution because of the low deyree of supersaturation, but upon 
further decompression bubble growth takes over, It must be kept in inind that 


the saturation fractlon values relate to the firat decompresaion atop only and 
require adjustment {f the surface 18 considered as the réferenci, 


The model also predicts, tn agreement with empirical Tingings thet wore 
tlie tpent {n dagper stops results in a shorter total decompression time, Thus, 
eq smaller maximal bubble radius fh obtained when time [a partitioned in favor 
of deeper stops, Further applicatians of this modal include wvatuation of 


therapeutic recompresaion profiles with and without oxygen breathing and 
optimization of decompression profiles. 
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Fig.21 Change of bubble aize (solid curves) for a given 
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SESSION XIII 


COMPUTER SEMULATION GP DEFFUSTVE GAS MIXING IN THE LUNG AT TO ATA. HDs Van Liew, 


Department of Chyatelogy, State Palyetatty of New York at Bulfalo, Buffale, ay, 
lidla, USA, 


Gaw-phane diffumivity ts laverkely proportlonal to gas denadty,an diffusdve 
indadng of adr molecule within the bung can be expected to be alowed by a Carter 
uf ID when a person breathes age at 10 ATA, However, fl ie known that people 
tolerate LOATA of adr without algna af nevere gas exchange dmpalrmant. tn 
expertinonte at 9.5 ATA (5), uw heavy gan, Si,, waa clearly wet aa well mixed an 
te had been at 1 ATA, but the decrease wan far lena than the appromimately [- 


tell decrenao of diffisiviev. Why ia pulmonary fupet lon ae disenadtive to dit+ 
Cunivity changes? 


With the aid of a computer, one can aimilate dlitieive mixkig of gaw (i a 
cotttatner af any abapus Stmulacione fay the branched ateway ayatem of the bumat 
Tung at norma) prewmuren €2,3,4) have whew tw followlnga a) The several moat 
pertpheral Flower) penerationa along any path are esmoot (ally at diffusion equi 
Libri with each other becniae che atredva abe ae whorl The Lower altwave 
avg dhe alveoli they serve accaust for atmaat abt of the Jang volume, ob) At 
non lorabion alotg Che aireava, Uvere baa gbopp  omeentration pradleot etwas 
the wellemiaed gan it lower adredve atid domtxend dnapt red was di upper atewave, 
o> Duvday Inaplretory Clow, convect ton punted thie gradient repden pertpberdad is, 
d) Whenever flow dlowa or atope, ACC fudtve diacharie Pron upper to fewer ad reais 
commen Che gendisne regdon boo move motlivard, 


Ts a hyperbarde alr enviroament © Liv outeom of Chen procemaes can be 
wapectid teoehange becmie ee Cumivity te teed ane hecdiae convert don becomes 
relativety more bmpartat tli efurdun/eonvectian Tnteract toga tn thie vormus 
Meation, we report on afeulations of dl fuadon oo tbe lun oat Uo Ata, with 
special ehphagta oon the efftcteney of yak exchanger bratth an fudged by the 


amok oof inaphrate that remolaw th tle bunet dened rea tdaad eapaediy CPROP attet 
vapirat bon, 


METHODS 


Fer our program (4), vo uaud Che met phoiset 1 be eqiaittena CAT of Wethed C0) 
Le penerate a Tit af deagred ataey Cen divided thla tutus tite 
one For Che tracked and one each bor the mm of all adtwayn tie 
weneratlenta of branching, 
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eration, te panephae dit hadlyd iy, and too the convent eattan di rlerence betwee 
the vanpartinnt ay rable dk diveraely prepert dona) to leant ot che atewave th the 
none vs TREK procera uceores bee wee wal pabt ad compat tient Pat a nhere 
Vd datervald. AG The ad oof the dntervad, the pew concent rabbi di eaeh vem 
partment (Rocabeulated and Chea abether Goterval ba ab lewed bie uecut: 


The sli lat ion ef Ubi Pasion pa convert ive ablitdon of tiapbied ghas date: 
the dung cotatate of Che above proce plug addition ob an anpropr pate amount ot 
Indirator gae dteing each thie (iteeval dito the part beudar generation fo whteh 
UOC toalyy conduetanes Juat equals the deatred convective Giowr tn ootsert, all 
Ale gaa hat enters the appropriate compartmat by convect ton vai leave Te hy 
Witfustote For computations proaented here wo uaed dbituntvity ef 0) fh atts 
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Pomoe donhowe the (iideatir gas ceneen trad fon table a bang Chas arte iia ty 
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CALC ot AA di Oe weet bbe PRE Pies ootupartat benim wbutwod Chet foe the FATA 
ran oot Fee. 2, MA nt ob ditteater ean Tn the BRE whet Che value gan cay 
fay moat I ALA. 
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(a reached, Finkliyy dh iven ef bang duration, the reyonerat fom of git morte 


whom fh wee, Profties Crom Pip. Dare labeled gece, 


the adewaya divided by Glarte Tengily; at 1 ATA: 6? dee Lo the breatthold: made ithe nay arnve the affecke of & Large inttsel evaprenaten and pchier a 
adda G4 mbeto the Fe at the wnt of the flow phawe, whereae the name durat tan et comdityan anwatouw te that npecbifad by bya da 
10 ATA adde whightip mote, os mi. 


References WO) appear ly FROSREN TRUK, 
Figures Toand 7 fodlow, 


ate 


He computations ai whiels Fig, 2 ie tamed alow Chat UP the beeatttest it moder 
fH? dew, the Prdet ton od taeptred gas to aaehange tito the PRO dK BO at PATA 
abd HALE aw great al 10 ATA. A 10 ate pane ab atl diapt rat ton coubd: evinpen- 
wele fir about hal or the efieet ol the (Wetuld dueraway of dittuatyity, or a 
douhd in of ventilation sith che 2 wee brenthhold mite could eomplotady compet 


wato, 22 


Theae computations ext imade the minding aw exchdines  Hedsured prod floes 
duetog expieation tno ew at of ATA Co) were det an fae to Che right an Che 
damted curves ub Fig de AM aupgented by Bngwl ed ad. CED) eotvert ive miR ng 
(uy to Uvark avtlon probably dacteamen the effective dit iuaietty; Be may the 20 
trof(iea of Bla band fb waddd be moved wiightly Go thy bolt Cae 2 ATA Cbeenune 
the protilve aev alroady dn amaltevatume, fowecondurtance upper atewava) nial 
markeddy to ble Lert at dO ATA Cheeatie ote trod Gia wre bo bd gheeandiet anes 
abewaya where Addit fogal misting cad lave a darRe bipaet an ainount af ga Uke 
ehannas) CRuppor had de sare by RTH rant dh Laatae) 18 


Kofavences Will appear tiv HROCRRDINGH, 


16 
W We ve We 


WOW WEORAT RXPRIU HERG ON BRRIRE ROUMAT CON TR SUPEMAATURATED GFLATE 
art ‘ : qt . 


bi Yowta uf Lek x 4 Suh 21 Departinent of thyatoa and 
Astronomy mi partment of Wiyaloiow, University of Wawats, Honelud, 
Hawalt W608? U,U,A, 
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Previous expertmenty on hubtie formatien tn wuperwaturated gclatin Cvourt 2 
and (trauas 1076) Yount, Yeung, and Ingle 1770) vere varieiad out matily with 
rectangular pressure auhedile ting of a vaphd gomprassion, aqubltterat lon 
of the wample at wome bie doprvadure, and a orapld davompragiions Thin 
slauiated a dive profile from which proneuresraduution limits van be deteimined 
aeon funotion of palutation pranguea, For thie clam of avhedutaw, Che peanut 
Liyitra ara quite wimilar to thon | ny ANd A HtheinAL {eal model developed 
tu describe bubble nisleation fa awl atin CFount 9 foe) hme been found to tow ta 
nent VAth decompression date ubtatord from rata end humane 
(Yount 190M), More apect tically, (laplethe of constant bubble numbay ti 
wetatin are mdmilar to thoge tn ratw (Wath and Lin 1979), and ¢ areal of 
the wane wathonatival form aa the nes of constant affrative dose dn rete 
CWerghage at md, F976) and ad thee preamure coedus thet Peinkto fn haa Che egtinge 
et al, 1916, Neueasy aad Neanplmnan 1977), 


10 


remarkably good ag 


Pressure o- Tension in ATM ABS 


Whe gelatin experinante reported here extend the dmoplatha of constant 
bubble nuaber dite a nev preamure vaqion, hereby almulating conditions that, 
would be expertenued, for example, Ly tumang expound to high altitude or to 
Ipubdarte cowterourrent diffuaten, ‘The nev tegion ea alao La explored by 
Q slow cumpreautons or atepped dumpresslone which permit a adant feant 4 
tn Une ddamolved gas Canwdon t while the ambient prommure py dn wthhd 
(hureasdngs ‘Thus, vheveas conventiondl reetangular subediular autinty 
the onnddtdon that the init(al comprenaton is greater than or wjual te the 
Cliel dvcompragsion, the reverse fe true roy the wchadule shown tn Fee, 1, 


, Peau"! 


| 
| 
| 


Bes *(T Paap) max 


The new preamue region san be charactectstd mathematically by the 


inequality p. 
' [e] 
7 t 
Mae 7 Porat? i fe) : 
where 
- ; } 
Poe OT Pant be ts Time in Hours 
fe the manduus supernataration netimved during decompragaton and where : 
‘ 
Poeun wat 7 na oy : 
ie the maximus overspreaecre of crushing pressure achieved during compramaiens f 
Yor the sohedule shown Un Pia. ly the eupprsaturet las ie alven by 
| 
ns 
Pag "By ot Pee : 
where po ie the saturation op aqull ion pressure and p, fa the final 
proesurd Al vhich the bubble eounte are made, Ry desta, the martmun 
OVER PreMeUre Py py, HOeUre on the flrat atep and fa simply the magnitude ot 
the initial Y compreantots ' 
1 
cue Uitereal in the vartabian py and py), ba due in part Ihe 
experimental ohearvation (Yeunt and "et peak aed that Dubie etn 


in gelatin subjauted tow rectangular preagure achedule depend ehly upon thane 
pressure differences and not upen the alaclute premmuren per aa. hermere, 
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INERT GAS EXCHANGE AND DECOMPRESSION 
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Supersaturation Pressure 
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Crushing Pressure Penusn in ATM 


HEALTH HAZARDS SESSION XIV 


MICROBIULOUTCAL STUDIES ON ACUTE GTITIS RYTMRNA TH. ATURATION DIVERE: The divers’ sare and the chamber complex ware swabbed before nach 
H.R. Alcock, Dapartmant of Navterlology, Medical #chool, University of saturation and at leaat every 2 daye thereafter. Divers vere not edaitted ty 
Avardean, Scotinnd, the chambere if gram-negative bacilii were isolated from thelr eara in the prem t 
; dive pereene During @ dive, divers fvou whoee sare gram negative bacliii hed ‘ 
OUNte externa (e the major infection problem apanciated wit. diving (8,10), nile Sty sal Gelvorcer sulgava taney, asniea al neueaicls 
1 7 . . : ctw ere 
t Le probably che commonest cause of morbidsiy during saturation divas, and tn devompressed a6 acon as operatinnas tteadn allover, 


: thie environment the aymptons are Crequently Incapacttating (3, 9, 10). 


Acritical (actor inh the pathogeneeia of the diaaaee appaare to be the Turing the Ciret two dives in the T complen ‘Buvion! (11G.1.) 1/200 was 
¥ eiueltlce and aeyae : { ead to diainfect the chamber, thereafter ‘Vanaclde! (dichlorophen, B.D.W.) 200 
lative proportions .f gram-positive and aremnegative bacteria in the ear paree/to® wae ueed, A high standard of general and personal hygiene vas enforced 


' + The normal flo tly gram-positive, mainly staphylovocel 
aid corynehacterial {n otitla externa ls predowinantiy gram-tiegative, during the dives, 
y 
mainly ¥nterobacteriaceme and Peeudowon: pinoan (3, 11),  iydration of tn the K system only, divers routinely used prophylactic sar dropa contelning 


the akin of the ear canal probably predisposes to colond pond Overgrowth 
by gram-negative bacteria (12, 6), iaeruginowa (e the pram.egative anecion 
wat vftan implicated in overt disease (8, Lt). 


boric acid, aleohol and glycerol, 


Durkin 1974-75 two saturation dives in the North Baa were terminatad 1. 
hecauee of incapacitating otitio externe, and others were disrupted, COMPLEX 0 “100° 
intone Vas conslatently ieolated from the ears of divers with otitis, 


paper describe data obtalned during seven aubsequent diven which vere 
subjected to microbiatugical monituring and control. ie f e ‘ ts 


tint 


METHODS 


Ug wot Oui erin then nut 
alas. at aera ar) 


CHAMBER COMPLEMKE 
two complexes (fige 1) TAR) eltuated on different chipa we 190.um 4B cmt 
ditferent slimes, tndlv.dual chawbere were named efter thelr diame 
willlmetvae, Rach chamber had an ‘8.4.9.' area which contained th 
enower and Wash-baein for that chamber and w ary crapped. th th 
thie area wae meparated from the reet of # chamber by an ase lock (usually open 
during the dives). in the T complex thare wae no Beparation in the 1500 
chamber and anty a luoce fitting wrree. in tha 2,50. The main liviisg chamber 
was the 2,500 in hoth complexes, an’ housed & ~ 7 divera., An atmosphere of 
oeyhaliua (Fo, 400 @ bar’ wae cocyelad over 7 ~ Bowing, through tanka of ailica 


gel, carbon atid aoda-1 ime. 


tudied at 


watory, “COMPLEX 


DIVE HONETORING ANU COMTAOL 


Your divas (T, ~ T,) lauting » total of 44 daye end lnvotvina 25 divers 
were monitored in the T compten, and three diverse (Ry - Ry lanting @ tntal of 
65 daye and Involving 34 divers were monitored in the A complex, Work wae At 

a depth of 75 - BS watves, and divers spent 4 - f houra asch day on the pea heed Aine (secession etter cel aig fast 
hed for about 9 af every 14 daye in saturations é/d;ccouprisnlon/dscousrétaiuncen dtetny hall kaye on heres 


52 


ia nat : ‘ “ 
. aaa aD TIT De th Ads Shan Stee hoe Man NE ARE Ree BSG abc ATH A A a ad Nal a celal a chad alba era ne Trt 
varie ai ga : 5 a 


SESSION XIV 


MICROBLULOGICAL TECHN 1 QUES 


As deveribed by Alcock (19779), 


RKBULTH 
DIVERS! KAR SWANS 


The pattern of data illustrated in Mlg.2 La veprumentative of that obtained 
in all of the dives atudied. Many divare had waed prophytactic and/or antiblotie 
sar drope during previous dives, They etiterad saturation with either normal (60%) 
or no detectable aay flora, Tharsafter ive bacillt were leolated trom 
the eave of 39 (67K) of the 56 divera etudied, je ears of BSA of ink id 
divers became colonised with gram-negative bacilli within the iret 6 days of the 
diets i absence of datectad ear flora du the preedive sureen did not pradispous 
to infection, 


P, aerughnoaa Wae Leolated at nome time from BAX of infectad divers, and war 
the Flvet teolatton of pative backili dn 50% of » Yon-paoutomonad 
et aaens id from divers are Cand from the chambera) contained 
Ahigh percetitage of memhove of the Knterobecterlaceam, 


Vlas 2) Mar Slora of diverse during the diva, Hor Hywhaler @ ) normal 
wrampoaitive floral A, honnpanudomonad avamenegative baci lids 
Qy Meaeruginnma; Ny no hacterta brolated; 4, forty Ry elle. 


Haven divern never enturad the water but remedied (0 the chanbore ae tenders, 
three became infected, (wo With Peanruginons, Actual diving, with direct 
Watting of the wat canal, wan thuw tot eament(al far tofections — Dlvora wating 
the T and Ro complemen suffered a minilas lneldence of wat itfectlon, auggesting 
that whe prophylastic eat drape uded by the A vomplen diverad were not effective. 


Five (252) of the P commen divara and Clve (18%) of the A compen divers 
dvvaloped ear pal. Gram-negative bacilil wara deolated from the mara of al) 
these diveru, and Poaerugitioaa from aight of them «The padi developed within 
O + 4 days of taklog (he ear awah Crom which gramenegative bactiii were Cirst 
Fmolakeds Tt Waa Never Itncapacitatings 


Twontysoue divera (44% of all infected divern) ald not atare decomrenkion 
for {lve or wre daya after taking ear swale from which gram negative haedits 
were Firet daolated, ALL jut two of them were Lrealed, and only one (ho wae 
treated) suffered pain,  ‘Theae daca, combined with the finding that only two 
of all treated divera suffered pain, suggent that, vith treataent, dnfectad 
divers can remain dn matucation and tneur Wtkde chek of patus 


CHAMBER SWAIH 


Vurlog the dlyea 377 awate were taken from the main divine (2,500) chaiwbora 
of the Toand Rovomplagans The "HAH. realoun of Cheae chaniern (lavatory, 
waa) basin, ahower, and the adjacent chambar) showed hwavy cantaaination with 
PM. asrugdnone and other gram-negative bacdtli wlthin b+ 2 daya of etariing « 
dive, and continuously thereafter,  Plaewhere, only scattered taolations were 
made, the was regeneeation ayatuma remaining partdoulardy clear, tn the flrat 
dive mtudied, the man's bedddng abowe! a mixed flora of grameneg itive backi tl 
after 4 daya du maturation, tn mubasguent Niven bedding wae changed every 
2 Vdayes  Dably dialofection with ‘avian! of Pal de! falled to reduce 
contamination of the 'R.A8.! erean th acceptable levelay 


Litmittug sampling of diving aulte acd hoods showed seattored contaednat ion 
With Py a@rugiiiaa and other gram negative bacdlid;  waaliing with "Dann fade! 
did not eliminate thin, 


ANOTY PER OF TF REIDOMORAK ARRUCTROB A 


teotatéone of Peaeruginons from diven tT) and Hy» Ky were marotyped (4) 
and phage typed (2) at the Central Pablic Heatth Laboratory, Colindale, London, 


Chamber contamination with ".aerugiovon wae ot detected before dive Ty: 
‘ne diver (1) entered with two strana (of peretyped Vio and 2h/se) dn hte 
ware, and le wae not removed for Tdaya, The 2b/Se atrain tater became prem 
dominant tn tile ware, but type Tl atraine accounted for dh of $8 feotatlone of 
Voaergalnosa from the earm oof the other A divers, for 1) of 12 dwolatione from 
the chamber and for 4 0f 4 lachationa from the diving muita, The remaining 
atraioa (eolated were of type dh/Se, The phage typing renutca tnddeated that 
all atralan of wach weratype were indietioguiahable. Nu other atradne of 
S.eeru,inona wore (nobated from any source during the dive, | Although folttal 
chather contamination may not have teen detected, the evidence muggrate neronwly 
that iver ds tntenduced the infect fon. 


The 46 chamber ieotatlone made due fig Ky: 


hetwor Voaaratypen CH 
uf andy tw of theaw (Nr 


Ry were alinowt equally divided 


YU and 6), but 91S of the Vo war feobatlone ware 
sand FI). Paeudemonaa aerughnonn wan deotat edt 
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HEALTH HAZARDS 


from the eure of 1? divera and only three were colonteed with type 6 strains, 
Refore thu atart of Ky, Miaeruginosa of aerotype 11 waa imudeted from the 
2,500 chamber, and by day 1S of thie dive amrotypes fH, 3 aad 6 wore widely 
Wiatributed fn tha chamber complex, Once entabllahed, (hie pattern af 
contamination remained consiatent throughout the raat of Ry, and throughout 
Ry anid Wye 


‘The date from the K complex paint to the chambers anf powmible tessrvoir 
of Uifection uuriiy and betwean the dives, The data from Tj do got contradict 
thie view and polnt ta a aingle diver aa the probahie source of organt sew 
which, tn tha dive, cauaud both eat infection and chamber cont aninatiéan, 

Roth sete of date suggeat that in a paturation envisonment certain woretypes 
of Viseruginoma are gore Likely than others to coloniae the ear canal, 


CONCLUSION 


A characteriatic pattern of diver infention and chamber contamination 
waa conalptently ohverved in the ? divem studied The contra) meanueen 
riployed did not prevent colunisation of the ear canal with pramoneqative 


bacttli, but they did contro! tha operational problam witch prectpitated the 
atudy ~ Ineapacdtating ear patny 


The resulta are relevant not only te the oroblem of atitio waterna In 
diveca, but algo to the general mloroblology of conk leds hyperbaric 
environgenta, There apposra to have been nw comparable microbiolowieal survey 
Of saturation divew under commercial conditlona, 


_ Further foveatigationa have beon undertaken in two areas! the properties 
of Pavrugtnosa grown in vitro under hyperbaric vondstiona (7M), and the 
pomathility that, dn @ paturation envitonmant, certain warclype of 2, 
Arruglnone abe more pathogente than others: 


Reverand WOT E ape tn FRUKEEABTNGH 


Fekete 


AW RE ERE DOLOG ICAL STURT OP FADAL CEN ERG ACCIDENTS HO PWG: COMMGRE TAL DIVaie 
POPULARIORE, Med Bradlee, tava Menttea td Rema pet) List Pee, Mer inendt, 
MWarvdatuly Miseds 
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thease neeidente according to depth da prevented In Table 2,0 The majority of table 4 
tatel diving accidente da the decth Sea occurred during dives in axcoma of 200 Et, 
Th both the Guif and arth dua, eptsodem of unexplained diver unconscioumnenss the dintribution of cauuea of death in diving accidenta 


Or unaccoutitably actions bave been contribulory to accidents occurring luring 
dtven of 190 ft are grvater, 


Nrwath ig gam. Compresaed air wan the breathing gow tn ues during the Caune Colt of Uextea North Sea 
majority COM ul fatal acetdonta in the Gulf, Heliumeaxygen mixtures were mont Qh) ) 
commondy (693) ds use durkag fatal North Boa ace ldanta, 


wid. Cold wae mentioned aw a contributory facter to Vie af the Korth Sea Draws lng a4 vs 
fatalicdow, te wae not a Factor in any of the Gulf aveidenta, 
Decomprousion aicknees/ 
Sua_atate. Heavy ann states wore conmidured to be a Eactor in 15s of the ade ambord dem 
North Sea weridentay all of thease aceddente occurred on the surface. li none of 
tha dale aceldvota were bad waathor conditions considered to be a factor, Anphynta 17 ! 


Hquipment fadlure. fevered or fouled hones occurred in Je of the fatal- Tran iN a 
{idan i at Hite and in U8 of the Horth Soa accddenta, fn Uk of the North 

, Sea deatha, a diving helt waa druppedy in another 192 of the Marth Swa fatale Other lk 
(live thurs was mone Farm oF equipment Catturv, waually convorned with the 
uiderwater bradthdig gears 


: Capabiticy of uthwras tn ds. of the Gute Catalitdes and dn ¢2% of the 
i" Hore Sew accident thete wae acme form of judgmental orrar by che lying mupers 
vik, cunder, or baldman, : 


Ponmaet 


tloke 
Hont tmporkant anvironmental factors preacnt di fatal aceddante ara vqudpmont + saa nge aaa seid 
rates alot davtiy xupervtive/ tender orrire duriog the conduct of tho lives DRUG THERAPY OF DECORPRENRTON KICKNEMH, B. Hraumwaallo, centred tradia of de v 
Linpreyed yyuipmont ailaetion, malntonanee, and operation, togethor with adherence Husherichitn do Keophyalalagde Appdtqudi AT MANET WP, 610, AUR) Toulon Naval, 
Lo conMnE, HALE OpVRAt sag and caeegeney procodured would appear ta offer the BSANCE, 
nities vetile 
wreatoat pomelbi tity for retuetng ace tdent ay thin question hax not heen a Cleld of dutonatve veaedreh aliee tie tepart 
\ Agent dow doaetaber 197K wt the KUN R meat die G0 Liaembo ps ; 
Ayeit Pastore are thome agane lua that constitube thee dive. © runes af date recall the bholowicah ayndrome Tioked ta the presence ol decompress 
fwlitye The dlatetbutden of agent factors dn théve two populations da xl ato dndaced bubblem Ht fe guneat tatty 
Table de Fn both qroupa, drawatig wan the moat commana proxtnate couse of deaths ~ aonb 
Decomprona tint adeRnenn Zar emboli iu aati ta were next dn order, oe mivtordiedlation ddsturbanee, with plana leakane 
: - platelet aggre nat bon and hypercoaailat ton 
Human ey, > tert (fe fad oedema 
» phic 
Commer had Giving Ped HaRardous uccupation, devorthetorn, the fatality yam tid ldotiebin eenatrded dine 
rated are not ay high ad for othvr high tak oceiupatiand, sel ad anthrae le 
, mindna, in the Vndtad States. fo beeetit vedte, there low been a wbynitleant Hympeomatie Chetdpy of chee ali ferent dpsorday nd masiay Baan i phentoe 
, doyawardt trond [no mortatéty rites in the vugmeredat diver poputations dn the Pabhotog deat and pathilapiedd convient tina derived Crom ain) ex el imente, 
. North Xen amt the QUlh oF Meteo. 
\, Hteal contol foe the ertieheney af this therapy ta di ieudt, due te 
" ‘Kho titeraettonn of homt @achora, environientint Factors, aod agest factors the ath fortdener af decomptoeton madekienk and foe polymorghtan. A atatlat teal 
fn commucetal diving fatalitdonw ham been exemited, The contebbutton of eoylrone Whunty foe bad ing cunt eota Ue umeday, Ou Che other aids atet a Then apy be never 
montal Cavtord to diving Catal ition appanva to be the greatest: protien and (he tke atone, bor Ea combination wlth reeowpeemadion and oxygen theme, Che et tbe 
Momt amenable La chatges  Reatireh file the ean of diver ubeonae doumioed and sdeney of shiloh have toon already demonateateds Gur opinion ox Pinal ly: tamed : 
corgplfeable actions occurs lig at depths below JOU fh la needed. malaty on el inicud appretattians 
Acme Lodge CH Ih nk Roneral wavy the olf feleney ot at deant the fave ty at oa cherapy 
showhd have been denonsthateds befare cecunmendel ban, ' 
Navel Heddeatl Hesparch aid tevedopmest Gotimaid, Work Und No, MUO LEN, 
UG oes, The opinion and anaerddone eantatied hereby ary Che private anes The ae ot planing expander fe erder Le restdure blecd value aut nderoe dl 
wr tho wetter dad ace nt ta be canatrumd aa oftlotal or retort ing the views edreulatton ba the ot f¥ ane yoiiraly agreed on, t 
uf the savy Dapartinent op the Hava Service at Larges ' 
Trttavenous cofumbotny should be wen ted ae mn am pamdatde, fit che wate bas 
Vive mtpeet calftes tal dmatatdnee of Mime A Me Mita la reat ly tite Chan tormebarte caygenit fon daring evacuation tewarda an Mypetbar le Therapy t 
tee fated, Ventre, and cont inne daring bepecharte therapy. te 
Vee elite tenes ce deinen ated hy andinal exer iienta Goecemt ive © OWPTOS ttt 4 
AL TYSN tft tem ebber of ct ita bbe taba merbabed Caged Date tebe et od mute pae . i 
Mus loe a kelaten CPE Peecalab] Celivd te bey theurad bey dtd a beter way 4k 
arses babi WHE Peon ptemabon pelt Ge net etd best alone on cham eggitlde ' 
east Pr hima thet, Che abrir agi of the odiiterent aedates, aid Che ebpe 4 
Avot Enbuadan ate lO mmed, ai 
Vurapanat e od CACHE ADS Mtoe wd hata ter carmen Lae tivdon i 
Kor osome authoons prefer datuaran of Kinwer bactate i peaterable (stk, \ 
Yee de ommend tm bit ot we ont dietetic thar a tastet fb Ly ran | 
MHL ok Maden a thre viameu hte ed COMPHOURE, TUS Ut Chis aebote dna et atay dk Lom tine t 
Var ane yaw 4te ret rere tee [uta tees Vath cbteabat ian | : 
Mey of dwattis 4 1 y ' : 4 : 1 fox an aelotes ate prefer tid by teat pout lana. the high encette prow W 
wee TR He A delved age, de Ga phaamatie Leakage abd paket ehh bad orden 1 
Meth sea COAT Co dee cmp tartan ate bien, BOER EPWIEe, TEER, cermin Che ane ad dette | 
wii and dass ra ia we wre ar “sit avlatew 2 Kfaged Lae tate and Meet ran. 
web tenth 1 1 : . t . ’ : Be mee et cr bee Tate pm meter dba cna AL pebiett tte Leth dowtpey lhe rt | \ 
CL Dreceney an eaperinert ad apie) decompor va ton ade hnesa how oot dace dimen atte | \ 
Ped (KATTNE et cebod. Th hoave Kecomdary edtoa ta - tol mye bed, aie ye 
Liebe et bee gates tite Te dened eae braids Hl pre Thetapy. Tec it Hy 
t ba been pecumpend sd die be tbeat peaathe Vhve ae Cte eh oe bia 
wera, Pe ume et cote feelda aherg geet wtem te he justtbbed. ey 
Amciy antighatetet sbrnge, Agpitta ce tary sand, were rh ete dtr ccies | 
vn plate tet aggtepdt bes foe bi les amp ren ore bata haw ped bern seth be ed | 
' 
table ¢ Beat PMID P 61" 9) baa te SU dy ete pea tates Gat Die tote, pede Amp rt ese ry 
Adenia: batten ptewenta Che de Rleb pub eof Phatedbit atpep. naw ether let ' i 
The late tbe bots of Catad ottedie vee titentis neeendiny te esgeths | fretitte ot peak eh Pl cbeane of sddastetol, flateaniitaee and Ue gtts 4 
sebid-e ate dee: Char compdteel to get pret rc ited canttobs  Mowewet, Aaprtat dea 4 
Hol rediter the ine diene af cecewpre aden eek benn, 4 
Ubve Nepean halt nf abea de den ie ies Wi pvrtdamel Chet angle Ka seesags ert ber! oe Cedi, rt mae age thal ARE LET 4 
ay a cy ao beoet ab othiet ietniam, whe boeetbd bea dee tvake om preg iag bared on ay ath ate i 
haak Ga been cente od by WEEE argh TYR, whe evident ed thr pretiet ier \ 
ethecl eb Tidarthae vi cn plow Te Seaedie abted deecmpirenieow st prea Th de \ 
Sar taer 1 ih H 
om etl ham, slimbesd ple ttee beget a bie wert pee fr mteb i bel eine } 
3 ou < ih By Aapitdsy ch the feta et dedeavedeete pideten of Dyed walie state 
WOUR LEWD TH, ated GISMER bens at fmt ana narly en Tueud candace (yates fet ind } 
Te ea) a Vt thlepadtseat uw etre aad ing gbatbeaet coaetne R 
soba ae wo Jet tavene op citer tee ft op Ad dsnate made vtabe CAtpe gee Fy ne niom be tay 7 
ey Chat erg) adinceret ses gen, bee eB pe ged, sant wbete be ate be i 
ge Pde rte et tiyeedgatat tem fob weed rap Crash oD a 
MELD IT! Rytod toa b ; 
54 dl 


Amour gs 


Uy ether anti teder drips, we demonstrated satae) ces that Nteet~ 
welt CSermjan “ain oe whos kim and Eaggrenat ing ding, Deasens chee ompr estat 
Tiduced platelet atep, whew injected preveutively in catioale, 


The vanoditatatiog actlon of chia deg, added to tte ant laggregative ofteet 
should make be ta be Listed ani the drags propaned. 


Up te mow, andy Aspirin fn te be recommended, 


+ The use ot anticoagudanta Chepariad is mere aml more discussed, esa ft 
they are certainly actlye, 


WALLENMECK?S C1979), PALMER'S (1927) nid WOIRTEWLEZ'S (1029) stud fen 
Momont rar yay the Luportanes of xplaal cord haumorchdges, atould cend hepato 
weer edred Th when ain daolated or combined oeurclogdeal svindrome exitae 


oan ter ae Vasodd tarot ing sega ame concerned, to nee polit hax come to 
complete what we aTreadly published at EUBRSS meet log fy Luxembourg, {6 Uetaber 
WR, 


Papecimentabiyey BALLDIG: C192) oviddeii ed Che preventive effect of terbutul ia 


~The prateetive uffeet ef dfavepan (al lam ky an hyperoate aeladien: haw 
been exper tinntally cemomet rated by WANSER C1929) durkog hyperbarie cavern theca 
Pyonk SATA, but HOP RIRWIEZ vho never umes diaaepam durlay oxygen therapy at 
2.7 Md, never ovfdenced weieutons Thia Last preomure ia probably auftietontly 
VET Ee Eont, and cortatnty lems haaardoun, 


the preventive ane al dfavegam be thertere atllb diacunsed. 


CONCIUE 


Few ee Corts Ia bev reported adnee the report presentid at EUWS meot tip 
ti 197K, 


The doubt on elt he Ceney ane dnocubey al vasedslatatota, ant leeaguhantny, 
Hiab dows vertieatde and dtacepai pees moat boporbane, 


bho onl chiateetent Pao the tae ot plaka expanders, amt mimly Dextran, 
rd Wh ob Dedede, on the ebtbedeney ot Aapleta. 


Raferances will appear tu PROCKKDINGS, 


“He te eve 


UNGOMHRMEJUTON tIGKNgit) [NA COMMERCIAL DIVING POIMMLAT ION, AYOLE My 
fadpBeoth. Houller Diving Huawaren Pact lity, bendon, England, 


Vhave are many different proprietary decompraastun tables dn uae dn the 
UK Saotoy of the North dea, Tho yant madority of companies une tables of 
Inited flates Navy orlela: Others une tables derived from independant 
Inboratorion, or prodvood within the qonpany, ‘Theye in considerable une 
certainty an to the trae tnoldancw uf decunpreasion wloknuas amongat the 
commare lal Hvlay popmlatton. However, many bolleye that the fnaldenau te 
far higher than tie ek value feepuently quoted fos the Un Hayy tiblos, Re 
have tried to obtabn, by means of quomlbennadrs saatyele, some fen of tno 
number af mon who have axpectunced devomprasafon micknnsa and to relate the 
fatturn to the typen of diving they have performed, ‘Phia andiyets de teusd 
Ypon the andwere to the flere 2la jumetlonna tron pucudved Pom divage who. 
peveentod themaclven for Abdieal wxamination for tdtnaem to dive da Uh U.K, 
Maetor, 


The mind age of the xhete population atidted win Wed yen doef it The 
popudation wae divided tnte aulegeonps, aeeomd ib. te the di vern ex pertonen of 
ALE Parent melee of living. lt wae found that tht geoup who bad por fornod 
aby Alying only, without anette decompreas ton, formed the veungead group 
With a men age Of 5. yee’ COP OD Cie 27, Whepene Thom wh th oxy eter t ham 
wepsriened ware tho oldemt wlth a mean age of weve eth, 1% divern 
were Mneludid in thia latter group, Ne wdgnt floint at erersgens were Pound 
YtWeeh any uf Ene milegroups HEth fyb eet fo year of meperloner aan 
aommerotal diver. lh own anid yaia af the oxyshe lise cope benesd meng te eng. 
relation Yan found tetwoon nada dopbh achteved during Lhe tt carder and 
thle age or numberof yourn ada profeas bing: diver, 


Of the Wi divers who bad performed aly diving only, W#ilhout Barta 
Aecompttoawton, onty ons had exportoncod docomprematon, mo cubaneous mate Senta 
ton, tna group who had performed aly diving only, tut ebb durface 
devomprenaton proceaduroa, (net), 2l hat auffered decompression atckienk, 
thr Nieto rsnea hotwann the eurface dovomprome}on group and Ue nonemirt we 
Mecompresaton group te algaifioant, poac5, A oof the mon dn the formes 
group Dad naperioncet akin banda, Uo raported Limb bende, Di rege rtd Mtidegia 
ant “Cnn nade that thiy hol suffered Type 2 ctecompransion ale kavas, 


Lye mon mtudded pat performed wither oxyehe lium Mourne? Atv ing ca 
aaturation diving, J of these divera geported having had deconprexaton 
alokneas, of wtdeh GF vere Pimb bela, The Se dddnee wan corpo lated wits 
maximum depth and their commoncat diving depth, The data da ghown belie, 


Tabu Retationahip tetwewn maximum depth and ticldanen of Ded of any kind. 


Ueak Hanae jin? Husker ef omy Hub wi te ie 4 

Hew Jue fu vu 44 
lus = 1a) oH a ip 
Paw ttl %y R fit 


fy fg Relationship between commonnat. diving dapth and liatory of 1s: 
nN Nr oxyshallum geoup of divara. 


dont Hanan ii) Humber of pen Cater wed th bey 
ae fa a ss 
huow Layo wn ie 
150 = ithe a " 


There deo cond correlation with mauciaum depdh, tat ne alzodfieant cop 
relation with commoneat dapth, 
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HEALTH HAZARDS 


Ancuistysde was cide ese od the nanter ft bepe ad cen expertoaet ia 
theo men ana Ho owas found that (hla dtd net copredate ehebificant ts wit 
edther thede age er the number of Gearte ef experlence an oe pre beiedete 
Atver, A Btaly ef the altes of lends showed that dh all groups the copper i 
pert of the body wis more affectmt than the lower, and also that the rbehl : 
aide of the body xan more commonly aftreted than the lett, wy 


A 
‘ 
OF the Le mixed was divers, 60 had expertenm|d plage loa Cl and of " 
th's group 28 admitting to not aldaya reporting thom, ‘Tho above vomaitte 
mugevet that the numbuy of man oxpertene$ne decompuaalon aleknesR fn the UK 
Sector of the Korth fea te greater Uhan one wuld have axgected: from the low 
Feported ineidence of dacomproasion sicknase on the U3, lavy tables, 


Th particular, surface dovompresulon appears tu carry a mdenttleant ty \ 
{heveasad tsk of decomprousfon sloknows, The vorrelatbon between the q 
reported maxtmun depth dived and the histary of having vapertoneml 
decomprenston stoknsKe support the theory that the thetdenes of decomproast on : 
aicknean thorvanes with the depth of the dive, The ligh (neldanen of son whe 
consistantly do not report minor aantostatiann of decampronn ton ofeknors, 
aurgeate thal retrosprotive analyses of decompromsdon loge may yield an 
artiffetatiy low fiaure for the tee tnoddenen of decomprenpien sleknesr, a 


ve ¥e We Ye 


AR FVALUATION G1 CARI PULMONARY RESUSCT LATION TECHALAUTS POR USF IN 
A DIVING BELL. Ruy Myers tele and Mark Ps Mraddey, Witt Marvbant : 
luntitute tor Foergeney Medial Servteun, Uidvernity of “ary taud, . 
Halttivere, Marvland USA; Raval Yedloal Redodrel tant tate, vorhenila, . 
Mayland Eta, ¥ 


Hiverea whe lose conse oun while opuratiog oat of a diving hell 7 
require Cem and rewudertation. che xmad wait chery bel inoand: the yl 
comb dguratian of Chu bell datartor, with fea #wkirt and ytae Mate dhe sy" 
pone napecdal probleme de deliver tig cardtaoudmondry resuae (tation cori, \ “ 
became of these condi thane di the bell) ft bs dmpors}t le te dae Che 7 
ubeome souk diver te the auplne pow it dou unualiy ued fer cen. 


A commerce bal divdig company has devined an opertt banal tela that 
Ie proported to ba eltertive fa tue ramune station ob a diet shar fo 
betrdoved dite a hall, Kewduw ath thd setae nuadee ue nee dimay devbt 
(ih offectivenum, Thetetare, we cvalualed bho dieting ceumpans met tied i 
together with obhar CP pre: oduten Chat md ght te teed fa the bell, 


MTHODH AND MATERIAL 


The ebioetivennae ol two groupe ot Tel ivddiada ded tat an 
teauacdtators mid che ieshaoteatd Chit nyotem were evaluadeds he f beet q 
Rrouy ut camvarditatora wie comprised of three CPR fnatrae terag eli wot ‘ 
Wiehty expertonced with ream tbat lon peacedupem, The werund slegy Y 
vonatatod of Dive dindivdadunda who had raee dyed Cie titre tfen ant 
rertifleation.s (divers having taeent CPR tradi tight he commend te 
have equivalent capabl itty: to the awevtd grou) hot we evi bnated a 
Mirae CPR duchine, whieh delivera beth compresdton and went tla ton, 


tr teat Che eh themes ot CPP met tude, wa etateved (ve ude. Mie H iy 
Ua wia a reeoedding matinee wed fer ttalndon fieddvddiada dy ane 

‘Woman teAnie: bade Medfead Cobpapatien®. bth chide dew tse we noy 
maaured al the vompoosaten qeRsube, bb the baert dena where Che 
vouprendion pressure wan appl dad, od) the tidal vode ve aehbewod dur tie is 
vent ation, ath fo the dmatten ol ettertivedy aumtabned CPR the io 
wood pli of tha atiidy ep toved Eriah fumy cadaver betore autapay, | \ 
We eked thee adeqiacy at eardin comprematon by tend baring cod tal 
arterial bloat preswure, he cinlaver a were went bbted by tae die with 
sanatant, ¢ppropebata tidal vedumen, ALL pioeed reno the eadavede 
prettier dntby wht) and wl thet matted adit (alee ko trenmegeg ie. Phe redtead q 
ANC tale k Cramer atom tated Fo germ cept ee tie Lie teal ont had vations 1 
retain that wuld coemt dar ft dameentan ba tated si 


SON comme iett fond et dear doe pet Goan ani pei Phat fea beet ten 
q 
wot mbar Goats 


Ps Subject maphne en a adr bed wht Che pent tvateet one dd fage 
Prewadon aunt went blat lan Liem abuse, 


Of) Stbdeetoupt tye)lt wlth the dunk aga dinate PEt tte de atand eye 
Hutatvtedt ds tat fee bent elie thee rime (det di Saemd wt tha ibe ty 


Vo Subpart apriqht wo Gh cotipraaaton addnintat ete by Pa TP le mabe ten ty 
chewtoonte the head of tha remus itator, 


4) dubject upright vith compranntin admindatered by publ bag Che ent tecd a 
vival agatha the Wns ae Che remune ftdtor, 


fy Subd t upedyit with the hack ayetinal a Cf to setae id compre don 
fnintatered by pumblog agafoat the mubje eon chest with the tone ttater!s 
knoe, 


ha Subject upedght with the remum (tetot wtand ing bel bad the wabdeet, 
wring Aloetd Che dubfert and Chat compremebin Che mubfert!a chews Ca tno Edel 
Leimiich maneuver). \ 


KEAULTS AND DENCT SS TONE H ¥ 
Mannequin Subjecta q 


The efttetenry data ot the CMM dnatrin bore with the hemune dat fon 
mapnequta fa the wapine and upedaht pomtt fons with var bins remus Pint fon 
teebotquee (a peoment al iq inble 1. Tue et hicieney data for che Cri ert Ot det 
realbrliatore te qiven in fable 2. 


cenatatont jo peaviding adequate vent Patton and premie wemerat lees and ade 
lewa deterioration tn parformanca aver Cline, enpeedadiv attet boo minstee had 
elapaed, 


To gf of Che apet ght pom ti lecnm, alequate ventilatden waa very ditt lente 
tea iteve tae aus we had le bypereetand the anhledt's head tia malntaln an een 
already. the rigtdocotiar of dl dng company had pp lt net prose adequate 
hvgeten.analon. We bau thatetere developed a cod lis ot dit fernat deat poy wht t — 
AL provide enough byperertengion te alequate}y ventilate the mutes t ft the t 
ApPtRe  -ewdit fon, 


! 
| 
Vith the auhbect Gi the supdtis pomttdon, Che fuatest tote wie mere | q 
| 
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Vas 
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aap vets ' 
edna and pt talil pe att tot 
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tue Perr) . ‘ 
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on peo ‘ ‘ 


Matt ae 


ry enyen 
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Dae betray deat 


Hott Paad Ub sens 

wen Aetae Lal feu caine they a epmptene fees prawede oLIO Uhe te be wpb feats hu UT IE avcnnt shar, dit 
kee tat be 

Uitattes mast tee a tite 


habe bene 


Penne (atten Le hat yt 
vate 
wy sod ry 1 
ten gine 
twit 
" wd ‘ ‘ 
We hte beet tbe treet 
tied 
w tan va 
Miabne oat 
Cree) 
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' ed rR hove 
aren tear Laat 
4 
payee 
” mn oe t 
COS ee 
on PR AT t oe ermal oe comp rees ton pheemany 9 EU Wa eRe tte ats we tee the 9 ay eatbay oot 


Pe eee ee ate 
at eat tet 


Mont ot che resuae teat lon teehndquee wlth the aubjert da the upefaht 
beatCion Gib fo abelian adequate comprean ton prommire on gun ploamure 
Feenttiaen and cod be muataliad fer per tides of Tose than Cheog inuten hefore 
The tommaelottut wat extaudted, Tha lemateut fective Coechtiaiis were thee hand 
fod CO Meant eh COD and pub tig he mab feet bie toecheat Cd, 


MOLECULAR AND CELLULAR 
EFFECTS OF HYDROSTATIC PRESSURE 


MOTLCEEAR ANT OVEEE UPAR REE LORS UF TY DROS PATIO FHP SBERL a) 
PHYS PAPO TRE TS VIEW OA Mur donata, Mis bo boas Gaepart nent, 
Wstdes het Caltere, Mbe AWUNTVER CIT) | Aberdeen, Scot bam. 


Out tide tabi ad thet bd nd dvdbostat ae pbeseite at 
COT CY es CT Cs ce TT | 
AEE ut oot hebe, Seat eter abet ob Sets dep aneel aed erat ee at ly 
woes EAR Pd Cte te se tees ef om EEE, salted abere mectnee yeh Ute 
PE fur a Ct pep be fd bbte tbe wb dae et tk whe lh uth 
shies Ce Phe tat pes bab tet att wb bmi ht ade et ptdate Cae tbe 
AVY Ty bby Pham tle wpeegabaet xe gin Chet ee Oe 0 
brovdde sous With Che appartan ty Co red teed oo Che siaost teu of 
Presnure phys bobomy da Ube fea tierbeg sy od ft Pes bag oat toe 
COntenpatiarsy tiabory gecepobly, 


Loatalt gakie te of the ee bbatat ply siebayg get a beeabet dent 
View od er bb  etetvat Gee ta pinpointed et ar hed abe 
trogmedted cabbert den of presanpe stedite, fle ret) tt, abuse oll 
hse an hy dete tay be bond bag place membre, white 
Pate ah ed parade dead cabe te fo eet as ow bighty selective 
Dateret. FE te therefore thaturdh toonek flit, haw dre pres aire 
wffert eed dy meme sta? The dnewer dey bt matty dit ierent wave, 
Herod eage tient with fama epst bres tes have demonst patil thal 
reste at Ad otis at ober ef beet Ube pettde peytedat tad ad the cebby 
Peart de dh te teased wteady stote oun eni tat tan ot baternad Wat, 
Vern wer th one wae Tbh foe normed Cebit dete hige bet ween tle 
No ging atid tate nee eda them pesebe Mer eae’ bier wit 
hie same ce bb aR Reet Cl eap ee Te bee Ee pee tye 
Pe CMO ETE Fae bey etre bee det gee hed Ci pees bait stiidbes wait ty 
Prog ORE ed teeters. Mit demir tes be chat EP beat bet bt ome fear 
Prue, a ee rbabhdy premituees, to mem mest Phot the effected 
fede? fe preswiie ul Cle teat) tegubt tan carried ot ody eed 
fembranee see mbt bet widespread ped pemte celta ated ny be 
THEE ROT Hea MIT bette bee bia pigs pate y ab ea te mee dept te, 
Tt pe abv teri beam eager iment with Heais ad caper beeotadl aida pa. 


SSION XIV 


Fhe med ti fed Mediatieb Ceehiique (fl) waa ledet (irdap fet Che tesonettatet bur 
wan Vall. dupttercive in penarating adequate comprennton,  lechniqae C41, 
With The minnequin suated Wilh tte back against a Firm wurlace and chant 

7 toasion adintniatered by puakite with the taste liter a knoe, wae 

plate, 


Cadaver Subjerta 


The resulte obtained by taxttag tho various cheat compression techad ques 
on supine and upedalit hasan ecacdivera generadly wubetanttated the tind diye from 
thy mannequin phan the atudvs  Agading the muplie poattbon proved to te the 
beat tur providing adwquete blood proneure of 140/44. WEL Lie atbjuet da thes 
MPL RNE poate tony the mot mont effovt tye techatyne depended an the telat (ve 
Mtge ot both thy vietion and the resumettators Khem the tanumedtator wan larger 
that the aubjeot, compresmion of the cadavar’s chowt from beblid (a mod (fed 
Hedmndtoh maneuver) resuited in adequite artertal bload pressure (120/70) aud 
Une tenant fatigue te the tauaed tater. Howeerr, whan Ge aubleet Oe wtee wie 
ere or LarRee Chan that of the cemiaeitator te kieescheat pond ttn wae ire 

Meetive aad a blood prowaure of 10/0 was produced. With thla technique, the 
Fenunettntor a kee comprUMApH Che aub feet eluent, while ihe wubjovt ta 

Hippel lial by Che rewuaettatve’ sa hand on the ahouldera and the back da agatint a 
{iti mipports In equal or Larder adned ambfecte the modd (tod Hobmitelh maneuyer 
product a htood pressure of 50/0, which le anaeveprabtes Attompta to perform 
cheat compredd lon ob Wf rwoly suapended uprlaht cadaver (ue in a walety diving 
Hdtnerdad by pull lig the chost onto Ue roaudeltator's kao or head win rapldty 
exhaunt (ag Cone de tee minutiw) dnd prodicad an usdat ielactuey arterdal bleod 
Prenmure of 406 40/y 


The une a} medfeal antiahock Crousera produced an elevate of avatolte 
blood premmate about ¢h mn ty above ayéiabie boa Wo oyaite Whats Croumer a were 
mewn, Nevorthelonmy thedr ime did not aubatantiaity dnecnnne arten fal 
Mloed promure or acceptable Levela in the upedght position, 


Hinal tv, a pas-drtven CME indehloe, whieh deliverk hoth cOMpPenaieny and 
ventilation, wan evaluated on the mabhequln dil endavera th Che auptine aid 
UPL EHH porte tone. hor wubjacts in the erect atttton hontt lin the doviee 
Provided adequate and even comprowelon and vent tlatdon and requis tre 
energy expend baee From the Td eidaal dodap he tieqgaae beat ban 


Vy mmuwiny, we have found that the collate aw developed by the Hv 
Hae dae hot adeqahde heporegtend the lead tn tie masnegute to omefibade 
Ab open aleway,  Seeomliyy we Cound that the head/kiee- locket rene (tat fan 
feclistyue adverdted by the diving COnTOEY Pee TORREY Lidette compton Con 
pron and paptdly axhauete the resuae (laters Thtdly, commedtatson cannat 
ho pur tormed with Una wut deet ouagwaded bya hatin at Che back ot Che avek, 
Pints, diy ob ther a modi tet Hedin teh mahenver ve a Wve lteter beng ee 
aadhet cheat Cierhindqan, oa tive wlan That PAM Ney Nd Patel Bee bot dene 
rat be pectorond fot abort pertoda with Che nubfeet ta the alte lag goad tan, 
Thin Ciding Lada va to cevommnd Ht mdf teationn to bed) titerdinen: he 
weer ttbon au tut mak benim teat lan ean be done {othe wuptin pow in AW 
An allernat ives bedbe could ba aunt bec eth a seedidsues iktehan bead 


Hard loputmonary come lator to he aaed with the mubfeet to a dented ooadt lon 
with a backboard, 
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Naval Medieal Rewoareh and Gevelopmeot Commamt, Kovk Untt tn, 
MOOQU, PROG, 2061. The op elon aid aameri dong coutatied heeedn wee the 
Privale ones ot Che whedbetn and are net ta be conat raed ae olla ot 
tetfect lap Che view of the divy Bepartingnl of the Naval forviees at large. The 
duthore are grateful to den tordon of Maretand fat truce dor Emergoney ed tead 
Seevbood fot help and advices on ae of ale mannequin and gawedriven 
rene Eater and te Mees Malden for adttot lal aaaGetanee, 
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Pht pPradongead Gey ped bart ee bie dee net er yee pirate bine 
ob belie Pegi bon bat neve tthe berks ced badd eg bbb y pbb cen 
abe Probably ablered and poo hilys adapt to pe saures th eyes ad 
vot, 


Avethe ajar robe oot the bewndttag cet) member oe pater 
Hither commonbeat ton, both iy raped ebrattirat und ebowest 
heen h mene, The bog overiiue Trveatigad don od eatonat eset 
WHET) Witter phewwre te how wetting bbe Poe ate sre biti 
Liinlamentat date whieh ate exc red img ty CLEP OU ta ribet pat. 
potent babs bn eneh diserae prepadnt bans ae Cle gb wba 
benroters saorentind gaakbin do the wath Helis, ned an Che 
fulbonet yous syatem of Phe rat and frag ate auth stewed 
Be hee OR BiChi bie een note ponge. Phe point of 
fet owhowdl dow shit te meneut tg bes pre std oatber te ahaaned 
Ponteh mab dig tes hadi State teamed are teatime 
Misti, the maobertibar tarred ace web bb edt ober ue, ane 
tated predation of Che pe ulls will bet oa rae, 


the gly debi y red stage rater pase tae cares tthe ede be 
(tau de beat tea ier et and rig ob tow ple abe ndee de 
arty diy ot Che brtee eaten attests, et the hs pereee tihte 
nbd other sviptoms th hin dived dh partebat Ss pontaneains 
cided pobond bel® fave been Pe perted in gerenebbdaed ceubtanen 
ogone, ated could camer tyob dy he ot comple nt home Di emt aed 
tuiete WEP peed by pre eube bert met web he mould prilenbly 
eet ob mob int rade fat mytapers da Che onlgin oof tine high 

PPP ate APE VOU ey tely ate Aopirbiminety Aened ab seat bom ge ltd 
pirat deplewape eyeitatecy Epatemise ben und for hy pertaedhabbe 
mee rinme we might fork For dietuitansoen dh the Pht ereieiad 
Trusts, Neverthe bee beeeb ada syringe ee prefered boy nia fem 
Pubmed Teer gee mae oe Perel ey, ee per bal by os whe appa day fee 
rreaatbably weneph der, 


ns satan ttre nes lho epee tide SIE Ge abnmllme Lees N ase Uakden ted BL Masia sistotte seuaneet a. 
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Theeeetl jaterior pe the enya retment whieh supports Swe babte! 
merge ehemistty ub comple sy processes stele the beghdy 
Tete chembatry uf contraction and olher typer ap motelity, 
some of whheh mre divedyved tu synaptte funetton,  Tntepestingly 
bormeureh (nto mascabne ceanteaed bes under preaure: te now apporentiy 
ALGeM WhePCon Ue Tk aa an netive Chedd,  Canatderoble progress 
PR Oh habe ba Unde Ps ah ow Py PeRgend foo bidh pressure 
o RERMETECURE probity tn deep sea bietogy bo leas Chan dvep diving 
Piveatodoay. Henri iy peeare deta by bet orb dig ehayie ibs ete 
oF Tidend gnteraetions and the Gnhtbet hen be one more Likedy than 
the sat dimibation af enetyae aecividwy. The Alf ieuity ef Chane 
ehne lis tonne Ceom bo eb tpe experimebta tool bebe te wel) hitowe 
and paetdeubuely TTT! th the eaae of fini piws tobogy vhe 
detodla oo the reaction vomiitbonn, be purtieular the rote het een 
Tug 8bep, ure er dt bead in de beradnibg ew presage affects a REVO 
seatobot. Tn ype oP Che adaptive chanted whieh appene ty che 
Ponte begat ion oP ery chreeytes aider presse Gb da ebear thint 
How woeddy whe deyeds at erdbbeally binpowtant baa adel tle 
Pogubociag mobeewies day le Pout be preseur ted blend du vivo, 
Ane wonders Tow eon ident we stiavdd he oP predie brag few cells 
th vava whiboavbantly hehe andere pressure, oo pubnt abbeb celia 
THAT mer nbol re and Che egetbabhe belaytour of cella, 


WK 


AWOL He Mayor akpecl of cebl ormanbastsath Co be considepad on 
TOber ease, APNE PN PPe ban un UE Peet sat tom, tae fey 
Pomorhiad that che pocubiarty stable cataee af UNA amp Phe way, 
Poder ale PPR Gee on hebecutes Te solid fon pends boone baber 
Hebb ot tate rest: between tte ba, ewes the dy inte gee’ 
eP macrotioberagar ayuthon ts, abil alt that Coblawe, is sensitive Co 
PROM ET Ge tama bg Ghee He eben od ble bees 
THEE Ty oP a terw des Of predic symptoms Has Ge be coterie ae 
(horuughiy on poenpbie, Th Phe compres maehineey at protein 
syibhewdk a VAP ety ot sites have been shaw boo fe aueeapotibe ta 
Avert bandted abhaspheres ppomure,  Henetie effect at presse 
Tawi ae Poe Ody been demehst peed Pam beroiiten tame alee edd ba 
HME y WERN PPe RR, 


Prom tie Gee Method of gradiet tty She be Geb butadiene 
pressut Uy give Wid) bolive de the mame way de Coble da yiten, 
hd Che Pevere TDS Ey ob prwaure ef Pecta, Lebel bo move am Te. 
She preted of peabpet ig Che ee techa ul prewwube be Keren be 
HW tobog diab peas, Thode wubey a AE OP mabey gia 
Preeht of ceseareh Chat Gentabte predtel inde heoawe mee peo b iat te 
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Peecteo gg Phe pean Ge that Che presenne oP howe pressure babebe 
WOE UPAR Cae gee iat ober edd fey a EERE glee nt ant fed ak iseisa 
De rvethaa Pe bib, Neer Chee webb sat be bent Ki liatge od 
SUM EO TE nigh) FO he eed ba predter thepe eeanihavtts 
Loo presodirey add on We Pet ote caer Che tas hoppetiedt perentis 
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ordered nodee plese, OT wee aden ptpedie ted that bidayer 
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whbedh Gl te feet whew Clot pereare palses tte pha Cpwiict ben 
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Pwo pte pedebent oe beadte = fave deo Vel ek Ct et amenidae aire ferseeread 
ATP tet dee dae bart tegen ee ee 
vam agberineat betwee the WE ay tie tie VP Chet ie. tread geentel ant 
Pap) TR gi yathies det Che phere bra tte Cetpen atin ot 
meme ade Lapaate, 


Mer simpebe bs tht getedpet perm bff seemee Wins bet Cdert out dea 
Lies de weed tere, what t fue Pets aptie fC cesty thse Wee oot fhe 
THEE ea ie agement fet ae faeedtet pon aid teeth. An athe 
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simphifbeation tenable, Hyper batt: cit pegen pe\etuhs opin bated ped 
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based ute ert inet a etter teomeetian dems ar ie spade peut rapes 

te Fenoat Che bidayer, With Teeth sas eb ter ts ae with bvire 
shathe presse we dave Ca miye on Leon gross Cher modyienat garde le 
{oon more detatdedy Kiet be teved of amadssta, 
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INL - Discussion 

Tho preliminary oxparimence ahawad thee che cvlte whith «ere ured for wae 
rious culturew did noe change under hyperbarde comlitioua, Tha vffects of "per 
ae" hydrostathe prowaure and/or hypugharic bier gacen (He, N2) ware therefore 
due to a direct damaging of che virus devaelopoent, 


Wiel respect to the Echo i] virus, there was for each procure value a I~ 
roselatton betwvon the logaritha of virus thhration and thy fnveras gacio ol 
nolute temperatura, Thha relation luads ue ta consider thst cuv kinetics of 
viru miltiplication aca the result of a bhologleal procuas which woeys the sane 
law as chymleal kKinettes (JOHNSON and EYRIRG, 1970), Aewording to thie interptes 
tation, the vffact of preasura on virua davgloprmt appeare in the plot 
Jog (theration) * 4,C1/T) #8 an a change In alope A and ordinate at the origi 
B. Manco weveral lypochwaan can be wuggvaced 1 


1) Pevasure may modify cho nature af tha chemleal redetbon Uniting the 
viru nynthealns 

2) Freanuce may modify the acrusture af ane or puveral atementx tn the dE 
alting chumien) raaction Caubatratum, ehsynus - repllcane, polypeptitana, phor- 
phorylane + avtdvated somplen), 

2) tn additloy, prvsaure tas altar a etinecural compound of the virus (ep - 
add protwdng, mucteic acldyouds 

4) Hyperbarde (nert gow proamues (Xp) Med modifies thy atructure of the vi- 
rus coopouida by a apectile acthon whbeh Ln owe sagen antagontaen the apoedede 
acthon of "por ae" lydeoatatle promme, The affects of (nert ganen may be tela- 
tod to the amount of dheavlvad gay atored within the virus etruetures and Chobe 
conavquont a(fect on virie develapment depends upon the complanity of the virin 
(alae, nitmbet of martomaleeuton). 

ny Although the hoat euble appeared morpholagienthy andamaged after ues a 
prasnton, fimettonal changes way deyalop under prowmurbmatbon. GANDAU (1977) 
demunstratud ehusigas bia the protein aynthwale under hydrostatic prosaure. fo, 
the syuthedde of daterferon dint Varioua viral protedinw may bu madd f ted ander 
hyperbarde combbedou, 


The prownt tivent dat bon and ewan ca are Cn oecordater with the previuuy 
spremsthins, Mubeogor, the peauhca may take ct applied datereat heesune bebe 
dope elant to know the ebake bivelved and the evaduthon of virab dtaeaae dus tiy 
pratonged hua saturation divers 
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JOURHON FH aid EYRIRG H, © 1990 8 the Kinethe kiebe of prossure cffeete ba 
bholoyy and chembagey HH gt Presmtine FRFe ste on Gallabar Peace! 
Ach @IMMBHHAUR Child Aetdoudbe Preedy New-York, ap be ehy 


WANHAU AY, = 1922 6 Wydromtath prove Eptithtatea af riteemertele etd ov he 
ale do feta ecole. dy torabtoloae and the taper tavntan Matogy at tee 
devcengas Ww, WRAL Cede balveradty of Horth Caroliad, pp. 16 Tia, 
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COUT ABO TUN TR HUMAN PeYTOOYTES, 2) Pe cating WG S$ Pony Py Ay Mott 
Ya Pause Lb and Sy by Hunn, ~ seaeneaet 


{hee spor df ve et the faveytiqation dese ethed bere was to evahete the 
CHLOE te mate Hpi At Ae fer. On cove tus jeumpian, Nab AL aaa 
activity, alyeol yy ts and the fanngn end tbe tae ast Phe hgean enytien yte 4s 
voulel, 


Vy Sead Sgt Cranhpart: Ac ttye dtd pagatve qodtue transient was utuilied at 
0S aera ke her HOMALS Were portarmed. ay 
follows, Ham rev throctes were Uncutated i Way washed and Aespended 11 
A otraceretrer medium, fhe suspension was placed fiw cyl ipder with no gay 
paseo, OH end of Che ryt fader consisted af ovale pistor and pressure as 
transi (ted to the suspenafat via thy pbston duetne tneuhatban tna bypre. 
barte chiehers At varios ees the preshare was released and an abbuet of tho 
Susanston was Sameded, The ced ia and media wees qepaeated and the vadde. 
actiylty appearion to the mod tue yas merqcuped Tf cine brews the Cotat radtie 
Wfytty fe the wuypens tan qin the eadtoactiy tty appmariinr si the eidtqe at 
brows Plog, the rite cone tant for sodtur celease cate be computed het tye 
abd fasadva edtiare oyoron ty can be dia thm! hed fee par toredna fhe meat: 
wants Ph The proQete Ad ghetto e of ouabain, a eaedtetenie testa, whytels 
febihity achbye ands Urataport, the Taga tthe of the Cog) tion af gad te 
reratatan to thee eddy, le a3 fy pbisttrd gentnat phew, 
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The slope at the Line obtattiod fone gueh an eapaetownt f. lhe cate constant 
frat EN yee Cae be Lege Pho tho (feat nae tog ot espe dennt yy cod be were ab lewedt 
foorelpase sodtom at fool prexqure for the fayd ah fey HED r wh teh thn 
chawher was prevsur deed te Poe AGE aod the yoda redeage wan Cesgured at Ehal 
pepskuro, TBO ratecat release doe dined theagt de Appreastentely fe af the 
fatal Qadtam cedeage ae be ae ttye thabsport, dr a jecen) bayerite pnt, tha a hae. 
fir vet prestareteed trae the bee Carte aed the prejgure wat ceboatiod yl a aein, 
Soddar trankiert was depressed al pressute but cetygene fs tec mea) cantrad levels 
when the provskure wah peioased, la a cnptre) eee teed, a preysute pulse wat 
vere be bre ach sample was tbe, ote ttl pore thar pes ah kod tur 
fearspert was ohqepytd, Mth ityared that the of Kot vaptd cept 
dooepepaytio did net yittate the peqgdts, thee esperteents cfm leated Ubat 
Aveltoe tabs ceregggre dabitette thee sacdtiee pang and that thi trdvthetttar ty 
royersthie, Claire Doalews the lohditttan af qediye Clie ayer the pad bee 
peesauee cai tegted, bao ate the ptf tet peagugrn to beperto dite boy tne 
vory Adeeb y telwnen fav WP UP and then teaehtaa a platean, Moye pewal ey 
Aco rieatbable die that Sha engeb se ak page DE el tbe te Uh yee ee pel dome eed 
fee (dade ene aed cate Tea Cte thyaga vet lig Sate itvdes mantnaly, 


MAD ATE yp ae tiv tty te tbe gee ae 
whedon tp Deda t teat ct gti trate 


Snape seed aye soap hn tet eeaine 
abr at pees gyre caghe bebe. 


slatad Lo (it ihet tom af Nae Ate eth ea carpeteont: ped olin weer 
Tysed and washed free of herngtobtn, The gastdie pase mdare placket creamy wtete 
Toy Bru ye mene anes CybovEy? canttate big tie bad Atl ai, Ube send anne yee 


Incubate to a hatatend aalt actitten cantabetae ope ot! teat dy i bed ey 
Ay ky ATE 
AL presauees tanaion trae L- 


He ATAL OM I aan ae Pty tte Ay eed ber 


by ot bade 


yt ad Teta VPs poe 2A at CUTE te the cp bodes degen Ffated aber e 


SESSION XV 


cally determining the amount of phosptate hydrolyzed from AIP during a 10 min 
incubation, The kinds cf hydrolys(s measured were: first, total hydrolysis 
and second, the amount of hydrolysis that occurrad in the presence of ouabain, 
Thig second measurement yields Mg-ATPase activity and represents nonspecific 
AThase activity of the membranes, 1t probably represents nonspecific cleavage 
of ATP ly many enzymes, The difference between total and Mg ATPase activity 
cen be attributed to the fe-K-ATPase, Figure 2 shows the total, Mg- and Na- 
KeATPase activities as functions of spplied presture, Control ATPase activity 
measured at | ATA 1s expressed as 100%, {[t shows that total and My-AtPase 
activities exhibit a biphasic response to pressure; they are both activated 
by low pressure and then return to control or less.thanecontrol levels at 
higher prevaute, On the other hand, the Na-K-ATPase exhibits a monotonic 
activation by pressure, Morecver, the activation of the enzyme hay roughly 
the Sane pressure sunsitivity as the inhibition of sodium transport, These 
axper(inonts indicate that preasure inhibition of sodium transport cannot be 
attributed to inhibition of the Ka-K-ATPase which in fact (a activeted by 
pressure, Ono hypotiesis is that pressure uncounles the Na-K-ATPase and the 
yodium pump fn some manner, Clearly further experimentation is nucessary to 
prove of disprove this notion, 


4 Betabol ters The aim of the third series of oxperimants was to evaluate 
metabolism and thus ascortaia f the inhibition of tramspork could he attrib. 
uted to decreased metshol (an of glucose, In these experiments ATP, ADP, 
giucose, pyruvate atid lactate were meesured in rnd cell suspensions incubated 
2.b hours at pressures from | to 140 ATA, There was ¢ consistent and stynitt- 
cant {ncrease (n ATP at all pressures tested, while ADP levels declined, as 
tifght be expactad, The ATP/ADP ratio 14 always greater than control at 
{nrreased pressure, The redox state, indicated by the pyridine nucleotide 
ratio, yives Some indication of the overall state of metabolism, this ratio 
can be computed from the lactic dehydrogenase equilibrium, Little ar no 
change {1 this ratio was obberved at any pressure devel, «this indicates 
that no dramatic deviation from normal Steady state t5 occurring at pressure, 
Mucoye utilization {a uninflumnced by pressure but lactate pradue tion 

fs diminished at some pressures, ft fs well known that the vate of glycolysis 
{9 dependant on available ADP, One source of ADM dig that generated by AT 
utilization, furthermore, une source of ATP utiidaation ty active sad tute 
pumping, One possibility fs that lactate production fy reduced baraude of 
sucreabed ATP utiT (zation by the pump and therefore decreased availablity 

of ADP, probably at the phosphugipycorate kinase step, Alternatively, the 
{nerease in ATP may allosterical ly inhibit phosphofructokinase and therefare 
dimintsh the flow of substrate to lactate, It any event, it would appear 

that the effects of presqure on glycolysis are not primary but rather secondary 
fo at imbibition of active sadtun transport, 


4. The Gtbhss Donnan bad dbedym the erythrocyte 44 dn tannah equdlibetum 
with 1 1) an tay Lic retten the distribution of anions 

across the nenmbrane 4s related onty to the concentration and net charge of (he 
Imperimeant speeios inside the call, fh the erythrocytes these are prinethally 
hemoglobin and 2,3-DP0, This any alteration {nh the charge of these molecules 
either by hydrogen fom titration, tgand tind(ng or conformational change wil 
he directly reflected (nm the distedbution of anfong, (.0,, a change da the 
Gthbssbonnan equtlibeium, we determined that 1720 ATM pressure of ed thor 

Ro ae He chattqes the equi libesum chloride distribution ratio Cr) progressively 
from 0,64 90,6 to OR? 0 03, 88 ay pb, TALS aay that pressure atters 
the net charge on finpermmant anions within the erythrocyte, THA result 
cannot fe eaplained by prossuroeinduced alterations af imembrane properties 
nore C1" Oy at equelibrium, One must then assume that the charge pas changed 
as the result of titration (pl), ligand binding, a chanae tn protata contormat ian, 
or some combination of these eventy, Although changes fe pl may de brought 
about by alteration th mutabol ivi pry thrac ye motabottnm ie relatively 
wntntluenced by pressure, ft is {the tho that pressure dy acting by alters 
{ng emo Leb it confonna tion or |Spand Pinding, Pregsure is kagwn to affect 
Vigand blading te hanoylobtn solulfons, fe addi ttuh to peavidtng fandamentat 
information about the effort of pressure on homplobin chardes the offiet of 
pressure on the anton distethutlon ratto aloo provides tatormation reaanding 
the effect of pressure on eed cel) funetion, vig 09 transport, A Change tt 
yomvet be accompanied hy a change fe ph (OWT fons are also te Dobaan equtl tbedue), 
either as a Cause or effect, and therefore wilh influence 0) dies fat tas 

[t fas been reported that premsgure fat duerces GO. dtkcor dation dn henmglob ie 
andutions, R 


i ° 
e 

00 ee neat 
BW Inhibtion es : 
of FANg! ac 
Effiua 

w» 

20 

0 

Q- “Bo poo pts ato MO abo 


Pressute (lA) 


Vipure tL, tates ttt et Pat eb tte fren hae eretbtes etree at 
a fubetter of preseute.  Pepeeut Usbdtebt ben wae ripe does 
POMS beets cotati eet af tpeeenge de ute TP Pb ALAD tale coed ant fe 
Baty teoretanta vere debe timed Fr ne peeinttn dene pled fie 
the teat. Individual cepetlownte ate aber 


LoVe Hye athe Ryne, 


4 


SESSION XV 


*s8} 


he a edn op dnt ee tered dimoabeg tel 


$f) ely 


wb ren derubewedots bes domed -edecnbiged 


I to WoW ibo 
Prassure (ATA) 


Faqure 2, Total, Mat, tte, and My ATRane ae eiudeton an a Funet fon 
OF preanure (oe text for dutatiad., The interruplod Une paralted 
to the Xoaxte (Ch the control (LOOK). The evo of the honbors of 
experiments tnetteared dh parenthood ore who  p vAtuen wate 
calculated unttig the t-tewt Cor palrod axperimerty, 

a pod hh op Od 


We We te 


4 UN na’ THANSPURTA ACKUSS boy 


REP RCTS OF HIGH IYO ROSTAT IC PRESSURE 
PEA THEL UUM OF BRA WATER ACCHIMATRD ERS Angad dle gal Ss 


Lar eo athe & 


tte Agate ote fe PSyyoune 
Universtiy of Ue S Taburatory of Antmal Phywtolegses Litee, 
Ret pins 


Whey appd ded te faatated won perfused Ritie of sed water accdl~ 


matwd vele dnarica ann ity bey hydrwegatio premaure te knows to 
lnduce clvandee dn thawwe Nay Rooand Cl contenta UPeqaein wud vide 
leony 1977 FPO quem, [YP9D. En wea water CHK) unad an fn erties be 
cuhathon medbam, applieatiet al presaure steppe higher than 250 ate 
haw dnjeed beeg shows ta bedng about a weverg dneredame of the thas 
vue Ne and CL contente and a dee ream of Ro, 


Vredboinary expertnente done bo WW have oatabd daha Chat boot 
an dthtob thon yr Na art hve ont runes pro eanen and a Pete od 
the pare dve Ra eutratice along the comeentrdtion Wragkent comtti bas 
te to tbe promaire Undueed Ineredne of the Ubaaie Ra enntent (hee 
que x, PA, Hovevee, both evente remubedag fooa wtinbbar fhionl at: 
fer t la BWeeannot te dlacrimingted eaatty, 


The waApee iment a teparrted tn thts paper were thurebate Saetlbas 
ted dhoorder to titty more tonight te the nature of the stp ta of 
fre waite oo the vat dour Ctanapert preenanen fuvedyed dn Xa tinue: 
form oat work Pa Khe epee tedium, 


feo bated gl ibm Crem Kutapean mb dyer weds feet. ob rug cet de 
ave Dimap ed to SW were Tresbatend at atinesphoetie piekauie and andes 
Wigh hyd tomtat dhe preaapen to a ptenmute veawey deadanad be avoid 
the freme@nce uf ay gaa pide Cane deacrtptbon and detatta Ph pee 
viewen pagerer Péyneux (eo and by Pequene and lilo V9e40, AL the 
en ood Ftreuhat bon petit, gill Chlamente were cnt ofl the eiblag 
they vere tlotted am filter paper, weldehed and defi al conmtvind 
Vel lt fi an oven ab Pete for dey welptt meanuremente, Tet yates 
Top vere enti acted aftee tteatthent with HNO) O.ER Por Al heutie 
Na and Ko det eialuationa wele dope by Phame pheteometay aud sl ocen 
tent wan watimated with @ Bitehder-Coattove chloridemeter.s Kerwin 
vere orp retewd look ltianie wet weit. Lone Plumes were ont imated 
by mvanrdine net changes of the tobal ttaate bone content, 
Compartmental analyaia and radvcandsum eft linen meanrementa wore 
Inne on the hamlet typhea) waah nut @apettmente od pleren ot ehpt 
tlamweprecionded tar 45 minutea In tadinaclive walgne chee t Males 
mils Kem ebia verre oe mpee wee fi rk Wh ote bande ot tie eee pbb oto 
Ulomctivity ot the toenhat Cai ined Casi. 
The more allied “salboe fantonte tu the blood" congabned $60 tet 
Nav da VME RE dh MZ Cardy ed ZT Mg bet Peet ot pl 
Ph by meaia of (h mas) Teta tatters : 


Kaperioentecatifed eat at atmeaphetds premaute fn that shoved 
wlio gleal medbum viede the conventtat bon gradient aesoem reer het ism 
fe conekderably reduced or even aboliehod, have ahowt the tleaue 
vaterand Ione ecantent( te pemadn cenatant foe mere than AO apis 
tee dneubation (fable 1). Tn appoattdon te reautte obtained upen 
loc ubatton in WW, application of active teanmport tohthitore tibe 
niabaln, @8C sddindtrophenod CONE) and enony deea not resude on 
any alga dflrawt offect (Table 1d. Tt can thetafore be teaponahly 
rane tuded Uhataio auch comdithena, the activity of “pumping” me 
thanlons (a emtromely teduced and practieattly undetectibie. the 
same holde ttue in respect of difftatenal wovements from suviton 
ment towarde bined along conrentration gradient 


MOLECULAR AND CELLULAR 
EFFECTS OF HYDROSTATIC PRESSURE 


are ¢ ane “Be ies 
7 ‘ fee i iy 
Blase ath twas ba he 
ree prea apow Agpoote 
Pages attep of bee atm tp henee 
. ‘ 
Shed atin pares bh a 
condi tte ne 
wh gees teal 
t Hoe wit tagt vitae eee 
tre tte dt oe dae eos. eae ebake 1 
Bement Uias aa} oda sant 
ef My Poaeater foie tye eooaet fooaed 
Abe tg? Cot wad teen vee 
mOne al t iad ovat bod boa 
dpa pe des 
-v ° 
iM cmdba ci tad ito sow 
tO Yat tiie trig toot ene Seer 
atesp ines 
pe MN ENE ede roel tad wont 
Pome nya ery st eet eof. teed 
HTP Pp ais 
OO mMeneat rad re, cic 
er # ody et borat 


Mean dita @ ie Cfo eter menbitty 


Remote of Table | oatow thatiin bdenthead theahation condithana, 
application of @ proastre step of $00 atm loadiacen a mean (nereane 
of Ubamae Na? contont of about 255 Cfndbvbduad data wsometimen ard 
elog 40%). Concomliantly and deapite the ahponre af detectithe 
Acthve componente, there te oa decteane bn Rocontoat Cébgye tn the 
voolraty CL” vantent deen nol appear to be abyadtleantiy tedd i fed, 
Upon decoupreaaton, 8a* and KP contenta Wave heeb ohaetved to tee 
sume thede dubtial deved whthin ore or leek $0.40 minutes whbeb 
lidivater Chat grensure dndueed varbatbons ate fully tovetadbbe, 


tn vobaddetatbon of the con dunboue drawn drom experiment 
done at atmaepher te proneare, pleaaure Undueed [ae team on Nat 
content can be tedwonably ancedbed eanenthably tooan e( fect on nat 
pasedve germeablidive Thhe de moreover do Cobb avteement wlth the 
resulta ubtabned by Unedbattog gilin ta Xat-droe wea water (hae 
quem, E29), hee bt de dee wd th Che rep ba Ji apue kK  vamtent 
whieh cecurk Ae SUG ate when the atippemed Nao Ro coupled trans: 
pore Pe conatderod an tebng foeltectives Up to now, Chal query 
Ubon at the BR movewenta fa dat trom hedng sobved even at atmos 
phocks proamute. According to Wetlany Cl9bE), the gilt ep tthe tian 
fe dbetle permeable te KY betas Un the thot hand, a ok? leek to 
the aurrounddhg wediud severedy dbetutin tie malnieoaner of the 
Wiaad Na? hadatie (Marte, V9ndy Kawlea nod Clbda, 19bAe, thay & 
tobe ay he fuvedved dn active exchange procoasee agalnal Wa? ap 
puatea therelore an very Likely but the Uinpotianee and the enact 
modabbtionw of the peoreduce cemabh te he ewtabbpabed, Ab thbe atop 
of Envertipation of promenge cltecth and da conaddetation of the 
teaultes pronented Gh tht papety oct than aera ti be oon tenon 
bye te conmider Chat bbah preeautra ad te othane bag Che paeeden 
kt peemoabstates tr that whew, Pe be worth tor ge dtp that eee dy 
advo ovldene ee concerti the plemeute wethi tivity ot bo puwniye 
Ievemedtn have heed ett abnend with harman bed bbend celta ame be aie 
madbde te exper tmentadt ban sn der pepeauce. Ct haa (nderd been te 
menntrateal Chat the net Fooettlaunk fiem lama ecythtecyten ened 
Tbally te be conetcored am paeei ve, pha tema pont ly but obit 
Vinedidy whth the preaaure untall Gee. foe atin, while above that 
POOR RUEe CANO, A vty Pte ed Poe re dee Ga methane & pepo 
PELEEy cece CPequeme Eade Ph deat and etme tmat P Ke fate 
tat, Pylwat Veqneon mat ballon, bebo, 


Pt the teanlie prenented dh table | auppeat that aetive thate 
porto activity fallin te neplectible vabusa whee plltn ate ttaun 
terred Ente phyrbolopii ah doedbam, thee alee auppeet Chat pura doe 
APCEiaten Crom eateiide bowarda body Clacds bao vety lew tou. Phe 
ceoutd be ocumpated feoobpereddle nk dene he Mobade ot oo Ob Nbh that 
Kav oer tL datum de pik tantabeenidy pedueed te vede bee Leve ta 
when sea watet mir dinated Tiabes ate auddontys traneberied tite 
ttenl witee Title a Dathet come, Metata eo! ae, tEMbb Gaterpreted 
auch Ebua readpouetmenta fe tepie el the porabble 


eo 
wre hange LE Cua ben plore aaa, 


Tiavead bpat det on the atid ae oh pleasure ot eachanee Ab ete 
syon appeate ae aAdmeeg bine thbe withett the hedte wf Poetepee 
foaceta. Pn conktierabbhen of the dibbbenity te obtaln a fanetin 
nal pertuned preparation of fiat trelated pli), Cutthepmene ate 
reptihie te work under peemgyier, bt han been pletetied te adap 
the vaah oot methed fo a Mal lpir beaded puree al 
peculdad plesauts Peedirbea din wee 
by that method, three compattornte reapertivedy A, ho and to haee 
been ddenti bled te gilin ineubaled at atieaphed(e prenaure bi tae 
tondt saline Clable 2). Compattinent Wo han been coorldered ance 
feaponding deo the tat fractton cuntaboed Jn ovelia epithe dium ett 
be A and t teaper tively to the outatde Pacing enttareliutab mpaes 
aud tea the body flutes tee wd. 


Himmee de tle 


h 


| 


== 


MOLECULAR AND CELLULAR 
EFFECTS OF HYDROSTATIC PRESSURE 


Wal faa othe Rowe cae op fierated gidiee fam ow 
mee dnsted ea la angad da ang dba 


“pee AE Tofometiee dye bate se ometant Warp life tine 
2 
t 
a yr # lee Be + add AW" 4 , 
b wit ob dad eedb tae Tea ee, Rae 
. shyt 8 ay? CE CO aR RM TC ee Oe 0 


Petar med Se peepee na aie pada oP temp Dea aap rece ce a 
Bet Mea hte Oe ur ape eit, 


the ebtects of Fo minutos preaKure applicad ban ont wath wie 
Hlux have boon tavewtigated atter Vy phiutes preswoehing bn order 
tooaveld any Tntetlerenece due te Nae Cream compatrtoent As Presaure 
efferte were evaluated by comparing Lona content and radiesodtom 
route of EET epbthed tom betors and after premauce applieatbans 


Howabin of Gabbe bt oohow a wbight but tot veto ainnitbeant ine 

vivase of Cheaue Naf content ovannted by flame photomeere ba pbdda 
submtited fo $00 ating Coneomblantty Chere ba tear caddanectve Na 
Fomad ology tn compreaao abile than da ocontrode bbewbated at atmos 
phere pleaatry and epeetite tadbomet tivity ba cumprenaed abtte 
appeate aa elAnbebedni ty bawer COO) eh soca), 
On Che other tand, tach mone ceddo@etivity tak appended frien: 
fA fon det une promt than ab atmonpherde premaigces By cow 
Porbaon whth cuntlood data, Rae’ ett lux duderd taeteaned of about 
Vouk at Soo atin 


Acwordinp to abamrvat bone and conctuxloue eeported above, 
the powmiblitty of a prodaure indeed dnereane af active Hab ote 
Cla cannot be conatdereds Stich an ef bwet whould duduce a deere 
wed Cina Naf conteot bi oppuadtion ta whal vecurn alld, mores 
UVEL, Preawite KOE pK af Chat mngnltude are knows to divecthy bhi 
WHE acl ive Crameport provonsen Ceqteue, F974, Foqueux aud tibllews 
WUPe L9H TE de Chet elore mote teammate to conelder that the 
ohaerved dreroame of radbasod som olf bon Without concomitant dee 
crea oF Vida Ra content rutlects a pressure (ndured sthmubs 
(hon of exehange dt tiaton piocwnnow Nat Rat, An dis teaned on: 
vhanagendd {tun ton Nat-Naf doow tot remutt Un apy net vardatbon of 
thanue Na? contents the presaire fadueed tnereome of thanae dat 
content ttun appedta vdtectivety ad enment} ally due team eftect 
A ae Nav pamhive dite uatan Cram Che wnvb ronment tawarda body 

wide 


When feobated gllla are theutatod andes premace fa sta 
watoty tt te Chg very Likely that, Tho additgen te beth inhib: 
Bitton wh the Nat pump aad enhancement OF Na pakah ye peemeatt- 
Mtv contelbuthag to plowwure tadured changer ef Chaane Nat con 
tunt departed dh peeviode paper Ce eR ond Ub bem org Pe ques 
199), exchanger ct thonton Nao Nal mat be prenwure acchyated toa 
Ost hough Pe daew ot reaude bt met var fatben of thenwe Nats bape 
Pimento whl dectepte Prackon ate Under dheenti gation paoaeder Ce 
Veet that hypethewta, 


mwoteta An? 


eee . rye OPE Sam ae 
ar hott o shay that ote 
Pada beee Bea ene yr Pete pre tes 
ae ee 1 Gage Fier dl wede Tibperty 
hyn? i 
“ 
t ote ited atte 
‘ a) ety Shit aac: 
Poe fiomen, 
soerpe vod ae BS 
dee pee, 
Pop ott mtg 
Peake ond arp emit en see tm tte a? 


rhe db fw PS meme te ne em wade rere wa a 


Weaulte preaenied dn Chie pager aden cotreobotatyg the fides 
thal poewaure acon dbeferentiy and wedectively on Na and ob 
trataporta bn apteement wilh olservatbenn eepotted previoualy ami 
aubaequent com dtatona on the telathonahips tindjug beth mecha 
tiawe Cheque abd Ot bdo, bey Pegquea, LPT. Renda et talte 
Voindeed show that thaanue (1 canteat temaina unattected by 1 
lhodt pressure application. Chat ebaepeatbon uhvyos@ds deere tel 
Fepllr ate that all peandbie compeneote of CF  tbataperta ate in 
senett ive fo pregnioe. Papeepimenia onthe saddea tive Cb ate tow 
datibed out it oerdet te bednp mebe pred yat te thal qaratben. 


Ay Wow an, VE te cbwar thal byltentatie prensupe abber ta the 


Cunrthonging of btetopl. al meahranen ee medilyting selretteely 
theble properties of paonive abd a-Chyve fans tranapord it a way 
depend ap of the mawoleude of the cpplbed prewaure 


SESSION XY 


At the preavat cimes Little can still be said aw te the mete 
eUls aepeet ool prexswore induced digtutbatces but neveral eviden 
vee prompt ur te expladh agel edfecta bu terme of plane tranki > 
thouw Un the lipddde componenta ad the membrane sdieeting Che con 
formation of Che wetecme protelns oeaucbated whth the acthoe pre: 
cranes and of the pathwaye apech@ ically invalved in pareive rend 
Lrameporia.s 


lt appeare am evident that knowledge of how bvdroatatin pres 
wute dltecte menbtane proceacen dx oa tundamentas problem du tie: 
logy of mathne organiamsa and th evnential te a thaurough aunderat an 
ding ef underwater phywtology. According tu that view, investina- 
dione on the effecte of hydrostatic preseure on bone tranagent 
defoese Chat abal epithediam might: conibbute el flclentiy be deve: 
lopment sf undersea bhomedieal selencon, 


Tapoponeen wold oppear ti PROLEEDINGS, 


We Ye We ¥e 


AWUANLITALIVE DESO RTP Tat OF PRESSERE  CRDUG LI ALTE RAL PONS TT GHG at 
AH Qh GPART AXON. Wet Sy tyvantay, bimen Le Marcent ier aut Petr i. 

lie ft. toes Wall Paydgsamental Laberabery, Duke Mnbverktee Mbdthod treated, 
thutamy ata y Ve ede 


eb fhetewsed byolben iat Ge pred an anton bn aye many tid 
fecte on UE Perel eo cgain age auantientat ina et phyedie 
Hostiartabal chatwow so binklvldial cebin and theta delat boaahdp te 

fn the bepvews ayetem thene effete are apparent ta tebe ado 
Potesyo pee HEOt EEO Rinne “Hp resem Reteets Gyre erin! GHIOU 
In» AT TENS deve dope ee Peetmere ba Ee prenaire pane et 20 ALA Dae tlie 
vide fae YO TG ATA pode con letiae aid becphrdbote dbo irna, 
Peta Come te cette Chet) pager bverbe nd ett, 


Avcaetber potential Pea Crantient bat ape Gb bane ci memtoniue poked 
eowiteh fis brought atent by breakdown ed tonbram: permet bhey bare deter 
V ten seceb grote bum fey Medes pemtd da Path Getiab Phew ef Kar alte an 


tet 
wuld Phew eb! down Chere penperttve dee tiechemboab pradbenti. Uw 
fone ate Chengiht to Chow Ube npc thie eee tame patliwise, Ceber gant 
Lem bends eatebey wehbe nie etiteddhat Gh the Ey ate is at tbe nema aan, 
Mod kine Hhaatey OL, theetobs Pie asai o44, Toa prosditab a qnaie that bee 


Heme thet bon ahd phrtbtde Oo baniat bon fam Gi ola vied cdnsnge Di raeinby a ean 
Wi baneeny an Pept aeed fu Chee gait akan the opty bs eet oat 

vynat bet wb bet det baie Che open bigs aad Dechy it dine fants oe taime be tatty 
vebtape and (tie aependea ts beet Clement bai Gt bee pomdtd tar eaten 
Tale cetatnete ten Phe denne? ependtay tneelaoabeme, Pt da thete pone thle be 
apply Rv blog dete Chey bo greenies Gite ea nae En these babe Cone haite 
Fu hebe tint age bie et Eh Pete otis gy: Time with ate: tawedyed) Go bueth the 
Pormab Fane bending ef Chess chaie te ated the abterad Get ad Ova ceria 

Ta Eten rig wh beh ibe trough alent try Gbps pacer pe fe Cin genital pr monigann OAL 
Tennant Compe tabire Cte take proce ot any deact dom at AEE Ered premnotin 
ee Ge batted ae tel ene 


" vue oy) 
Te ae 
whet ty did os oate the Pot pale comabante at piemmne Fp aid beet 

sri oman, Feb TIA septate aye trang Ge rhe vedame of 
Pf a pee efi wEET fe tee Grad On Che aCe tab tom ob oie 

te tea Po pat nti Hy tassten iy, Clee Gate ale Teenie 
ADE L Cenc peterpan Gt bie gentle bes eer bate Vo atk beter mebiee d las 
Vee de ot ple fee bea Eee ded Po cents mee iodide of the teabts obama. 


vet Da Pwr ont de bbe dep theme Ene ape Peed tye 
saad Lang, sed be rhs Die bebe Bs tpi preoengiae etiainfieg clea tygcan ol 
Peas D vag e Ftemetet yt Len Antal whte o deeb geodon webs tier ele 
AEDs aber Ge rset aged Che PP be wean wel bape Lamped adie went bent 

Veamge Fired pees. bat ant oapett CTD melt rp tat 
eG eb bead pole ttinee De Ths PD Tew eae ty enaepend be tae tant 
Tat le Tis eapet Tet shine pasate ated temp Cabutte ee Le heoveatl 
bem bt het fon van leeds The teinpetaterte wit cont tad ied ves 
Wo cee Ee eed Bivebete Chee baribat aim Che ignatie tw 
WEED whith eth. Mata wate cette beat at 1, TOG ged EO ATM and 


u 
Wwermalleed te Ret for analyadn. 


PTyaes Tdi Che ees wpe Pramod abet dint POCeNL sah Leet vie mon at 

ot, (OAM ant B58 and at due ArH at 0) With Che 
held cotta VO ATM ob premouie canmed a Peang pis lieth the 
Cofatl ot the acttet potential Whit Clee Lemperalane tee otawiy On 
a7 while Che premane wan heb cecal tnt the nade ef 1 bee ak tab 
wert med. UD ate Choe presi ant Comperatuee wee tatl pa tiar bie 
pera dog en tbe elmer hia of Che carrent qab dnp ee baodan, 


(ofonte cutbente ate ahawe py biped edt aben Chat 
Veammta bo a lowling Uae 6 Ebi plntee both deat bine ath peek tom en 
wlth! spre lable ctanpe do Phe ately wbate pel ge bia ce bet. 


Tie teased plemmude had ge eb beet i the must vada EU pte te 
seditin Roy mtaloan Che ate ehh vadide ed tlie ae itv bon ptt ame bee 
Cbs Brinrs tops tariee, ty Mew weve pbb Pi pent Cle bm cio 
POURe Thee ot the prota tam cortettaa mid Cl ec reamed bie bite 
Me dneeeake di at EO gant P5t ATA wan DP. tte and SU 
Souk Cea # SEMP reapeet ively. 


Premmnte dg me Geet te Phe appa ima peed beam consdin Gane, Ano e ati ot 
the aleady atate vata ef the aclivet io poramedog Cet the nealtiae eendin barn, 
Alae plenwute did net ctange Cie corer he OYd. Hive, Phe tte 
Pe CCC Ct ke OC Le 
Pate command gy Tite Sec ane ot tg AE TON and PAU ATA wan 
pee Pek Tt & 2k tea @ SDA bempae t fvedy Vadinp ve lee ob ay ot 
By, de aot Pa AIM the velaame at net baat S88) hed Che opening of the 
anton chau bwin cadecjabeed 0 Mee tern vate ct ON nt sr ad bat) ATA 
am} ave Dobod Vebeie ) Cear # SEMA de mpi PAST Ly Sob baghy, 
rn ie oD Ate eateubate the veda od aed beation, 
fet deed 1 ATA whee tb land. 6 G4 mle Tote OMe 
lise ty tee vadana ed Lette Pee tit seb bam doef pete em inne b 
Cotte ner eat dee amk Le 1S) appent ee Gat Che eed sine et 
Dethe fer tbr medidas aud the petasatam cerios l ayedome fh fale 
iy fot bepaddewss Cla teed agen bende be abet te nw: 

De tla C8 Sen dhe formatter ot Sent. featule ated ny dtcpludeds Untiet 
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action Tw vbout C2104, aud h 7.0 mi/mol reapectively fy comparing values ol 

AW For Cheae qut-covalent bona and the AY value vow ahead) with Che 

speatng of the sodtun and potkestan channe da, bt worse appear Chat opentup ol 
tha potawsdum channal im dawoctated either with the b wakdow of about 7 ty 
hydrogen bonds or the formation of about 2 tonite burda or hydrophobic 
(terachioita, Nimtlacky the opendig of the modium channel seemH tu divalye 
either breakdawn of 5 ta 6 hydragya bonds of Formatbon uf dite 2 lonte bond or 
hydrophobic dntaractlana, slice proseurtaatdon will aftwece the rate of any 
Choateal reaction which btnelé (ivolven a volume chaige, Living ayatems which 
are subjected (a high bydrostatic pressures can he sapected to experiance 
altered ratew of Cunction, Tho remuite presented hore demonstrate both the 
toafulnowe of undng tha altered atete of presure to wtudy baste membrane 
Teactlona and the types of dysfunetion which ean bw produced by lin variable. 
Change tn membrane kinetien auch as are dencribed here may prove to he a migui- 
Theanl favtos tn the wt fology af certaly premaure rulated mdleal problenns 
Much aw aectE Li Che igh Prewedre Mervoud Bynd sone, 
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MOLECULAR AND CELLULAR 
EFFECTS OF HYDROSTATIC PRESSURE 


TRANS LENT VERSUS STRADY STATE OR FFRECTS OF HEH HYDROSTATIC 
PRESSURE, Ki dy wa, AU, Meo du, Aa AL Merpe wd 
Me bi dy Apbfords Bept. of Phys tology, Martneha Coliege, 
Uiivernity of Abetdeon, Abuileun, ABU TAS, UK. 
PERRIN eT) 


The affects of high bydrontette pressure on the electrical 
wotivity of a ovardoty of oxodtable (ines tive been desert bel 
(soe Wiinh wid Macdotdds iy7y), [nh thin papor wo draw atlention 
fo the fact that iuomeny of these oxperlmonta proviounly deserd tod, 
presaure is probally affect dig varioue cobbiular activit low 
AiHUDanOouAly Wn One major conaequence oF biba da that the 
collie elvottieul roapunae to preasuee da not a osdapde one, la 
partioulup we whieh Co ddattnautah botweon the lranebont and 
atendy-stito effecta uf pressure, Perossurdnation alae produces 
anol) tednadont Comperiture changer (549) tn thw exporimonta te 
be duaeribod, Miewe complicate the toturprotation or any 
Tranadont otungen bh oleetedeal activity produesd by thegh 
prosaare, and are therefor tiaeussed where rolevand, 


the atudtes dbacuased hero have been performed with Ly 
Preparations, Much oof the date dave boon obtab ied (adi neurones 
of the suhovxoplignart qangiionte mas of the wnat (He pulse 
or wre but we dre deaeeihe vaperimenda reeordbne mba dalire 
beret ry ourrontea (NERA) Crom ie aaitordin dined al the Prog 
Nuus pL or a 4 OP media Hee fen tomer tha 
wlaowhera amnoeload, Mya fa ath of thw ation hyadioe tag be 
pressuce wos teed (the compronadot modu wi Vinht ainerat oil) 
tid The Gamproan bon rite wit tiandly Soe dG Name? wtap appl bead 
Of Five white intervideo Md) TOON wtp every MEL i 
Tho Pew experiments a eas cangeneaton to PO LOIN, me Le 
five MDW COR wim opted, 


Rotel os 


lydroatatbe prosaure protien ae eh die Cie 
vlectrlent charmetertiastys of Hebis auution cutter Geen the 
pressipe bane be Tbk 13K ym CTU ew Cee RUM MeO SSD 
veduet ben dn bnpul toadstanoe aed obaerved, Whee t tm witb edad ly: 
aban bemed te Od the bd ed clapodea kd son Ga ate 
whlhth soeonde ot apply dig Che promis adap and deb ab be 
WEES per hid Ob premee Cho POR EL dombrine potont dal 
PEPE La dy revert be Cha pecan: dan doar valine, Thin uffoot whit 
he rerercead te aa decommodatbon and ta de the wrong dbientbon be 
he comme by Che sid Cempore tire Like rotiaid eh bell den ompiin gis 
DOLL et baths Thin DOnAV EOE fa ORT cOmmOnty Mem we tthe 
prosanron (° 904 x TOSNK me) ntl te Cine enmtant et Cie 
aocaiiat bay be ty pent by sch Mi nbes et Heaipora Cure ae 
Pen e, The wiady agate copodariaation olaevid (aber bees 
WintOR a the nee preaaiee) te sedable aid da agttoreunt cedbaca 
ACTA QU U AER EE oe PUN ey AY bee queen al dy 
WAR x (ON, Te shout tee ated Cet on compters ban at dower 
fompormtipes (eo 280) the Cea ben reat tiat thenibasie parte tga 
Phen Uh abt and the noo y AEA Ee epee bad bon be eboae 
ToT nba mevieh ® EU comprodn ton at tik Pompura teas 


AWovonatiberabbe diberert pa Ge Cheba Ut tine etwas to 
Hp POA ed WARE promt taal iat above Wo wtieh Usage 
et fortagp eenico tiply codheen the lnpnd Con bea, TD 
pone late Clint though Ce fepod arian tn ot jundtn Hongb ban ced be 
te preteen by a baronet ie matic membyate perihoshihtty, 
abcurAry CROs Tb the eodl omy be reagone dite toa the 
coecaumemnaclind bane beediny bred PTO CO CC 
tay tiamte bade arash whieh ot bot Phe pb baby er hea et pani 
on the rest bag membrane patent tabs 


Utathor pracenen (P04 PON ae) etude Venda be ete tn 
at the Chreshobb ot ebia fenil bon sed tay (ie by pe od 
Toebey Pitt be aged ean fo Ont binetink bat, Vreanite olten 
Hepreaaon Che URED EET y aie ts CEA epee ba trustee 
Pnbbiadhy on comprenetan, wood war linhtbehy ane aetuen te 
Peer ompe re biy Sade reba a Ey atte te eh pees 
PRTC OM ROC ORR CC 
Per cu mms cube ste bo nis Veediary Leu, dO branntgrts war deeb bev 
fet prema Chea FO i) oe predtice a aetiibiie 
fengedont reduction tee beabod ity of Elda att pene ced bie 


Tis pager tmenta with rebda whieh ate ant baeteted tba 
CT Ce ee A) TO 
ob esc blah lets iiay be ate be at lero ayoape be Taitubateineel ot 
Vive Smypeedond eed dy Homes ot pe ep Orne Gand tee tba 
eymplie Comberton bo folly senronen witht any tratbeet 
vd bebe! opt dieeda, 


Th view of three bP Poe ba al pti mmiti ea poet Eri midds ernie 
qurtart dard, begat data tanec Tb abe lel rl byt get he Pea baba 
PO fe det peed tree thiet the CO e mR pert OF mee eed eat 
Cobb be ob beted san err be WAY by pres We bed Preece dels 
Vath Uyguee ad behaw tine, 


Pitetiy, Wbgls ptaveciee Can convert oa Phy thitten dts 
Abchertp big; ter dhe peti da pho we ped sokin butt digy geet deen, 
Phere tee girded Pah eeds eh Ge reed perio Cram ine 
typo ot me CEN Oy Lee the othe, The Citab apie ait gat ot Cle 
told tom tie at aboot cobtrodk vata, 


teranddy, Cee fhetee Phequedey of veda wehbe wre : 
aViep tat Ly aver a bec dictated by Hen petite (as toy PY 
dhe Pet tiye pattern dock however? demaba ceguind, eG 
Pareworyeeg bed d fee beded amd cleiby dete a bbe toe eter nibs yet 
(big t). Thats Pit ge beet daage Dba bate) bee Phe Othe Cie crete ft lee 
Paeberinid sed tee Ccegagek ce bint eS Peed Peewee Ce Adena bien belo barnes greene 
AHO Ube cabo we ine tbe sb amp a fon ere hae db obaret 
wht ta ope (hoe behes tau) de nemintecnk ot the 
wb tetas at webatbe febemnite on cP tars Cheneda ys CPi seen aid 
Aateteisee, | Ccopk bey ceed Medes db. testy, 
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Virteeth ys thw fea tie ft eagieiie Vad pare tiweh et er dle pe 


fin pert Uy debe get mene ft i Apege tha fab bras 
DUT oe Dowel by am fede iad tyra de 
Pegepeasee ys Ped deemed bey a elie Phe be the ates state teved. ty 
hb eter Cle adage) die Pb bie Pegi yea Pe ted bem thee 
Pees d pnige tet-testee goede nd pele beetegete clase tebe abe sa 
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MOLECULAR AND CELLULAR 
EFFECTS OF HYDROSTATIC PRESSURE 


Flouliy, thigh prosaure may have a variety af uffecta un the 
Ciring pattern of a nerve emi, Flaure 2 abhowas the compt tented 
fuBponKe of a unddentified nerve cell to thyes DP ya nure 
slope, When proanure in firat applied (1-52 x 103N m2) there 
tm Little attoct ihitdally, then the fraquonuy dociinen to 
bo low guni ra} valuy (A), A necotid pronauiti atep 
(saet0h x 10°N m2) Kocolorntus flring transiently then the 
frequency of firing dropa further below the canttol loved (ni), 
Notu however that the frequency teturns to tha lovel prior te 
the peeoml prosmure atop after 5 min Cheginning of of! The 
third prowaura atop feom 104-156 % 105N med hadde Cirtig 
Lrunadently thon the frnmqtoney returns to the level recanted 
heture the (hast atap, 


Thin oxporiomut tiluatentos that high progaure ean produce 
a Varinty uf Cennmbent orfocta ond that thoae can he ed tier 
oxottatoty (B) of doprosaant (et). 


A (inal and generat point ta that tho magsttude of the 
(enna tont ottecks deaceined for alk prrame tera dan tune tion 
of the tate or compresaion did the magnitude of the promise 
atep, Mik trubalont aftuete are moru pronounced if 
complenaAlul te applbed rapddly aid (he compropadon atop im laine: 


Partial aaperiminta with the agphib ban nimiposmiteulat 
dine tion have oon semi thal Lratabont roapunaca to comprorrlon 
neo Het alinply vohtinud to placttophyabalogion) domaine tn 
with Helis nerve eetin, Tho procesdes OOntvold drys (pureed toe 
PeLodaG WI voby sotiadlive to prusmire and at toh TO5N, mee 
the quantal polewse of teanamit ter da adwsoat ontimndty obaltahods 
TH soine Oper ine cm meee Ceeqeney door reboum! Co vot or 
{lw breaymp ry pa con vate affor mbout te ables yt 
tah oe (09N Mee, AWMALE proamuie atop (FO © TOSN mR) ppd dad 
at tbbe Chee con peetlally of faut Unda recovery, 


Aine ties hot tu Causa Lon 


We htve roportid here aeyverid Cennabent ebtae ta ot pee 
nthe cbeedebend proportion of ten prepeatbona, Pry bottaly 
ft Wek bean obaweved tht Eg prowre oan peace trata bont 
changon de odbbary bot tog Ciaise and Ketel, tO), 
eae tae Heart t tg Meagan (baud cid) Masabanied, (baa 
rede ren wy Haley ie} am fie evoked PuithneKeonen of 
u ku (Hie nt nb, Wham), Fre tompl bag bo ba eisepeaiet mae 
rohay Sere we INE Tae al Tie pam tied ty Curd mot d 
Pompere tore Cet Ren Hee tet wet i eames bot ed 
Heeinprega tun wht) comlioato Uo plete, In the inre recent 
CPE UTE wh ray fhe ee eet Ol meh Compr Clie ehusiges 
(eats Genter and Coan, 1997) 


Wow 0 wr ea had Lhe TPO OP Torta pbudiieod by 
promanre? TE ht boa igo ted bhiat Une ehatges tn edb bey 
WUC Ey Cob bowhig PCr applben thon ae axplieabbe Pe bt ow 
Wanted Che CMe Ovi ty te dopaidend oo tie ite ot two 
Honanenthen react bona (daha, Byrd and dlover, 174), Wath 
toned foo Ue exe tabde bahay bone ur the codbe ted be the preaent 
Wy UE Pe EPP Red be de pporeiae euneonn bat Ute eed barbie: 
ene Shee wontrad ttn aelivbtys Lt bor toate ave tht thee 
Cheeta deeqieney of Tivertehrata nutranosd can be madiabated by 
the ne livbty af tie PRRSFD) aso aubetrate eyrte (thapain, sue), 
TP eh nett rae TOL any yt wet POM Bie pt ida Uden 
Pere tad a baChO rae pal Cerna MbAht be ptariead ty pbenmabe, 
Creare dy Ce Pe Ea MDE POLO EAT bate boat ad proasipe med 
Aden cantpob the metcted dy at the eeths Whatton Utes ieniberaiie 
PbO Dd Pepe Peete ean tee tegen tnest ats meetanted be 
CrouOE TURE O A a preneit, Vt tiny tee rebmpdert ter Sbeew tl 
Vir OPP ee Da OE pirate ata de par Gabe ec deretnggere ot tite 
taetetba ney igus y Phi tba ceettn ree ced Pia) Cneebar ee band oc faecangise Ba ome Pd ey 
Met aesaeta EA pte thee mane cbr dae te gn date, Wius toque 
Vier comgibive td bertyy bE dre Rimgest tated Clint mtieb tet tet tata 
troeliny Ceurd fe pete bea reed PO part bade wee eon Eivgetine Chil 
AE HUE mph ear be net teb eee wee tae eda at Campa ead tant fa tee bayge 
sedi, 


Wee ethan Sok why Th eter EE eames pltaige peta e 
Poured ee Por tay bet eainpde rte brett fete tamer at Mets 
Aaah ban ced te eta de Tobe Dp at pa emiee, Add bt donmt ds, 
Ve vee btage et Laity ea phn trent ert PL ase ptt eet toe wae ECan 
Pott de ee behimoe ot Pra bet OP Pee bay pe om mitie bigpey pectin (tyes 
beth pooh (Meth wd we tonya Cate ober cul beitiay (iaepee, 
Meaverlotus hel noid Wins, Layee. AU tho aimphtbinie ond-plate Ue 
Phe th eee ut Rah perce be be pda Pe mee gees 
HOY TI ee ona bent change te da parame ter ene 
phaervod CAehtoe, Macdona hp and wan, leu), Vere tempo dhe thee 
Caper haents Ube pee emia deeb ted berd ie pate Peed bee) bs ane 
fe fer wh presen eg The the baw bee dey ot the tintin Pbpb 
Fi petri art ber Cre Che bbe ee da ety bre stingehe wary Phen 
Cte eee Coenen it Ute pat nine ter ts beta tint tear pet nitin ect, 


Vets We De pees biped atid be cbbart briebty Chere tpg test 
teh oo feady bate Of teeta ob pate, i eS Oo ee 
leew temat bindede Quy Lu pepe a bane, Phonan heed yt pote 
WEG op ph be abi tom pa ME Lek ee eems Howedod Uleean ff in oe beat 
Vo shee ier b yb at the LO) ee CT ee | 
WEDS TH AS dod Pee Cd eath et dhe fe at pt Pettey pete) WEE fie miata 
WEE Ute tert esa ps ated, 


AAU oe tas et 


Thilo work wes oapportent by GR. mbanis fa Kibaki ued 
AM Thoda mpeg da kote tad ly arti beatgeal, 


Neferie we WELD appear os PROCEPDINGS, 
Hewes (oval 2 dol bem, 
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Find The ef tects of hystros alte prea on ihe Bisby 
Troquency or a Beles aanedbon eeph, Overnhoot offen 
wore observed on appbicntion of boul UOC DR Rey} 
AWE ER ot dae upton, 
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. the atten t ad Tbh tyra tat be peerage cet bie 
UWineharge Pbqdenes abo feb iy denetion cett. the 
piven weep were & Vyact at iy Pia tarbba ee bead iy in 
Tie hepa were (ud { SON CR ee Fe TR et 
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Se Ct Co CL) ee SO CC 
AMD POMC ETON, Ob, tater, by Byanwe Dd, Bo Kanter and ba Wy My ber, 
Hepartoont od Anaesthenta and Pharmac foyy, Hatyar! Medbeal teh) ond Manoa 
elo tia General Weanrtad, Rewton, Maamarbantta, UA, 


seeriabi lite 


AlUhomyh tt hing lony fh kiinwe Chat Maw prmennee ems ean 
sh Wleelt mitigate, rt te nde Fa trend veatk that eytenetye mlostrerhyncede rie ad 
slediea have bree ages taken be at lemgt be die date Ce aided ty dig tan betaine 
Preohtagi a complete: dneler mbanititie Chea phyatederie ad ata 
rel Dy tea Sremte dt work wlbete atten vides compbemend aty ibep that tet 
avistable te nhvtelopread Crehmgpquen,  Mpk de taptiendarde prae ot 
control bed bir chines vhere fae beri at Pee bse a lene can ata e 
CSOT Me RRs ee LC ee 
yoeben deve duped, mae be apply be the ond ea eee yeh ay, 
Pegere hak UE md pres. ed ttle ti, ok sede dy me fee ttre deeper 
eonvatin Ube Pata eet mands Ty es tay al deelugqere Ga othe Pibtgatver 
dtaae. tb tas parapet we dees dhe a mee to apgenratae Per eo aetetie 
ht We ATA aL amet waiaee, 

Woe art Dy tee ote the taba bata, 
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ariel at laple age. dee ueteeade deen dhe 


AchA gtel membranes yietss Lt 
Lbagedanel Terpe de ctlitetaiea be it ieeratiad and weit deeds pra Giend 
Cre ttuation deblewray bemoertaral eon cf thee deed ce rpms Let d by anbaney 
OP UP ete bed mpemrete ated anbapet np e lee thew strane wk bah 
wlane Pibet Fitters (2 separate the mpiba ase bone aiel Tier le pande 
tee Lemp dace slegely wae vert fe be Gets what bya dic et the beadiagy 
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Veet tate ce qneaen were carter d wt ee mm Un than batint, Mort ot ater 
tt shavdar Veeder felted ct weber and et en HR mS hie Phat ret 
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Tnitlatey ACHR mer Srane sospenadone were expamed to up to 100 ATA ef 
hedoum at 29°C for an hour, atevty decompresaed and finally the ach concentra: 
Tian ammiyad, Thfa treatinent had ae effeet ahowing any pffercn of preasure 
to he peveraible, Newt Achi wae preemined with edalier teitiated acetylebalive 
or d-tubocurarine under conditions where about half the receptors vere crcupied 
by Uinend, Heliwn premvsures of up to 300 ATA progresalvely decreased the 
proportion of receptor accunied ty elther the agondat or antagoniat. The 
caune of thia decrease could Se alther loss of receptor aften of a reduction 
in affinity, that de an dtaerenee ott Ateanel gtion ronatant, Kae Accordiughyy 
Acht wan equilibrated with a wide range of [NJmacotytenel tik voncentrat ions 
ao that complete bind{ing curves at constant pressure could be obtained, 

AC SATA hed tum the binding deviated from mage action Un thie direction of 
poaitive co-sperativityy Hit) analysis vielded a contficdent of 1,5. Detormina- 
tion of the binding curve at 275 ATA of helfum did not stanifloantly change 
this valun, but the &, increased from nd at SATA to Dinh ak 275 ATA, 

the HILL plota of thea data are shown in Elaure 1. Thermodynaaic analysis 
wugmente that thie da aquivatent to an apparent volume change uf about ~ i 

ml /moley Thle value should bo inturpreted with vaution, however, an the 
kKineticn of “[Hj-acetyleholine binding are biphasic: A faat (iuitlal plane 
corresponding to acatylehatine binding da completed within aecondty whi lat 

a alower ercond phase Cakes minutos and (s caused hy a slow confarmat ion 

change of the receptor, Unfortunately, the Caet phase vannot be atudled 

at preamiie yet becdune ou mixing time ia too long, However, prediminaty 
experimnite eugqeet that the kinetion of tite alav phase are not greatly affected, 
impiviing that the decrease tn overal! affinkty at preseure (pe cletermined 

hy a redaction in the fant rate conmtant, We mt curcently complet tig a 

tapld indwing device hich, together wittt cooling the chamber, ahoulit el law 

the alow and fast atepa boch to be atudled, Data on thie aapret will be 
vrenenteds 


A second parameter that can be atudiad it AchM membranes fn thate cation 
permaahiticy following addition of an agontat, thle le poaatble because 
the preparation contalne partly analed tenbrate vealclen, Theay, may he Somben 
with a radioactive cation hy presiacubation, for example with "oNbUl, The 
external radioactivity can be removed by enclvaton chramatography, and then 
the cadioactivity telvamed an addition wf agontat anavnsed by Ciltratton, 
At a the proportion of donne released by the agondnt carbachod ta dependent 
on concentvatan and dose reaponee curves can he obtatneds Great difficulty 
te encountered ty doing thie eaperimant at preaaure, however, hevauae of 
the additional time required and the Fohereint leakinena of tie Veniclaa, 
Yroliminary data aigaeot that the machwum carbachol atimutated permaability 
te not ceduced hy pressure, and Chat the dosesreaqianae curve fe not shifted 
dramativally, 


Tie the e€fecte of balism prewaure an thin postewvivaptic mentrane can 
Yr atudled in detatl, Our date sugmeat chat funet lan ie not dramaticatly 
effected at pressure, which dmpiiva chat the pressure [nduced eon 
failure at the neuromuscular junetion reported hy aeveral workers 
pomteavnaptbe fe ordabiny 


Of partloular dntereat tu diving phystolony da the effects of ather 
there geaee and thelr mintivew, Wark on nitrogen and arin ia procendding 
alld resulta WEEE he presenteds At presant we Nave alow thal valatide anem 
thotlea change the binding at MH feanetylehot tin {in the appoaite direct ton 
to helium and that theee effevte are additive (liae they onpoew each other), 


SESSION XVI 


THE RPPRUTH OF CRWKRAL ANARATHRTICA ON PONVORYNAPTIC RONPONNEN, =H) 
gud i un, Department of Pharmacology, University of Oxtuy 
rks Ruad, Oxford, OX} MT, Rnalend, 


Apbrodueh iin 


Yor many yeara the bania of ihe acthun of genera) abawatheticn haa bean 
thought to lie in thete direct (nterference With synepthe trenemfanion, Thier 
cottcluston (a based on the fact that ayntaptte transmionton (a depressed by 
dower conrentratlona af enaeathelion than are required tu alfeut aaunal von. 
duction, (lace and Poeternak, $492), However, to ebogle action of 
wadosbon tae yot been bdantithed which enuld 
tlow dn gly. Lt de posmthle that the 
eral anaenthation do not all act by the name mechan 
fom, However, the encellent correlation of anagethativ potency with lipld 
aolubility and the fat that the dy yivu general aneesthetic acttonm of all 
agents are reversed by high pressure au ta that there te same cimmon 
wmochantiom th their production of andouthoota, Jt may be that the reason a 
commun baoks hae not baen found ia thet many atudles have been restricted ta 
one parthvular group of » In order to determine the rele. 
vance af the avtlona of tee on an lavleted eystem it be 
deportane tu compare the re viae ob a wh uf anseathetic 
agente alao tv detarmine the affects of high pi 
aupectad that [¢ the effects nf the andesthatica atudied are trvaly 
production of anaaetheata than they would ba reverend by high pressure. 


= 


Recent work (nm thle laboratory hae expired the actiona uf anaeethativs 
iteoe dutput te deteraine whether this could provide @ commen 

The guinea-pig tteum wae w ana model preparation and the out- 
put of acetylehaline d, Le waa fuund fivet that ther ra nome 
radical differences hetwaen the actions of staeathetica| certein gaseous 
andeathattca > nitruus onide, argon, niirogen, sulphur henaflucride, carbon 
totrafluoride increased the acetylcholine output whiles urethane, octannl and 
Photiobarbitone decreased (t. In addition, it waa found that whether the 
Ahdootheticn increased of decreased the transattter releases the changes were 
not of elim (190 atm), Prom those results tt 
wee concluded that the of anawathetic action on tranemitier re 
as far @e could be feom thelr eotiona on thie peripheral th 
would not provide a commen element in their (n yhwe actiona, 


Thie cuggeatod that the dapurtant site for enasethetir action wight he 
poul-aynaptic. There hove boon way suggestions vecontly that penerad 
4 by affecting the control of fon permaabillty of the cell 
ral mechanieme can be envi ad by which they could prevent 
onformation af membrane protetna which occur during 
opiaptic tranembeatim, 


FERVOR YTTTVOY VETO NER TN Wry FrPaT Oe rosy CE 


MOLECULAR AND CELLULAR 
EFFECTS OF HYDROSTATIC PRESSURE 


Theme agente appear te act oon the atou plame af che bindiag kinet fem anit 

Chin Hetinguiahen Chew from pressure, which prebably acte on the faat phase, 
Volat (le agents hhack the permeability reaponae coanecompet i tively and prelim 
nary repults mugaest Chie block de relieved by heddum pressure. Thor the 
poat-aynaptic menbrane dora neers to provide a model of the in vive observation 
Of premayre reverdal, fetadied reautta can be obtatnad and mectaniame vvala- 
ated. The methodology je direct ty applicable to other neurotratamitter nvnteme 
and shuuld be usefol in elucidating the actlology of the high preanure nervour 
ayatem, 
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Figure a The wifeet of helium prepnire (27% APAD on the apeed tte binding 


of Nii} eavetytohol ine to receptor rich membranea taotated 
from the electroplaque ot Torpede californleas Wt bound 
Avetylohed tie gk ta Ghe total recwpior Wlodinpg atte, the 
oritiomhe be Cine Eres arersbebhed iin Concentrations The abape at 
Cite HOLY plot aid Che iis tation conet ant abe pea tively 
1b Oth wid Pb a 2 td fet che contrat and tea #02 aod 
P34 bee UM at predsare, 


HIGH PRESSURE NERVOUS SYNDROME 


We dre currontly tivertigmting the e(fecte ol anapathetion an che avelune 
OF agindote whlel vaune di floret conductance changen Whthith The pont -ayuapels 
membrane, Tw preperathuns are being used fot these ntudien, the pulnaa-ply 
which provéde d comparteon vith the studies ub transi tter 
rel #, and the vat atuation, The latter pre ation veep 
othe Geb te muae atc and OAfAcer gle agon » wtih 
Ultberent condis Canes changes Chvetying sodla, potmantom and/op chlorine, 


Nettie 

the efipeta ot general anmeathoticn en the prempottagh af the gosiee ply 
{fou to aubatanee @, acedyleholing, potanstum chlorkde ent electrical 
at imuilation have been compared and alac their elfects the development of 
denvnadttiaatiin to (Heng aqundate, The (leur wan muepended fi al organ bath 
{n Rroue audution af 92-6, continously bubbled with YAR Oy, $8 00, Kult oy 
Hquhd anaeathott ce vere addvd tn the Kreba andvidon after control dine 
reapitiaw curvem Nad teen eateblinted, The dope computa curvea were then 
repeated th the presence of the anapathecton, and ote control preparactona th 
whith eathetic had wot been added, The reaponese on the control prepared (ite 
were cepyuductile chraughaut, 


Danenabtbeation wee tiventigated by aldtig repeated doses of concentrertan 
of wach What which produced @ nearly manimel reaponae and then vepemliig 
these domen th thy presence of the anseathetic, 


Apparatua hen ton designed end tailt tn which the aurfave patontial 
chaiges to the ganglion vas hy che addi(ian of agoutet drige can he record. 
od trem (uatde @ propeure chamber, The method fe an edaption of that ot 
Brow and Mare C1V75), The ganglion continuoualy superfuend with Krete 
aulution and wolattons of Ue dtuge are added autemattcally at tnterva v 
apane of o awtrehing nyatom trégarred from wotatde the vhemher, The potential 
changes ete recorded using Ag/Agc!, electrodes porttionsd at either ond of the 
genalion,  Potentbat changea down to O05 av can now he recorded aatiatectortly 
frim inatde che preaaure chomber, At present, (he effects of high pressure 
hottie on the on to the @guniata are boing tested and thon the e¢fecte 
nf preesure ot thona of the ene tice will he tnveatl gated, 


Aepulte 


Tho aneostharice whitch hove heen studied on the tlom are urethene 
netene), pentobarbitone and phettobaytd tens, Te volatile @aonta arr cutrentiy 
under tovestigetion, Qeeaiol, (0,78 and O05 WO urethane C80 aut LON aM) aad 
pentoherhitane (0,2 a) 0.4 mM} decreaned the rompenses to aretyleholine, 
chinride, slectrlrat etimutatian, The mani mun 
ere dicreaned, ae were the gradionta of the Jug dose 
reaponse carver. Of retialderable intere me the shawrvetiiny thar the 
acotyicholine responses were deptrvsned loaa than three te euhatanre F, 
ftaeatum chloride on electrtial atimulation, 


HIGH PRESSURE NERVOUS SYNDROME 


Phonobaybitone, which differs from pentoharht{tone tu being proportionally 
more anticonvelaant and sedative rather than generat avavathetic, van used at 
Lhe same molar concentrationa ac of the latter in order fo haye a direct com- 
parlaon, The reaponacs lo acetyloholine, aubatance P, poraastum chloride and 
electrical atimulation vere not greatly affacted by thear concentrationa (1, 
mM and 0.4 mM) of phenobarblrons, 


The domes of aubutance F were afven at domin intervalw during the done 
TeRpouss curves, since fo denetattiaation occurs when chia tlme acheduta ta 
used, To determine whether the greater effect of avaasthetion on auhatance 
P response comparad with thane to acetylcholine wan due to inereased denatiae 
(tlaation thelr effects were tested on repeated adminiatration fat tatn inters 
vale) of & concentration of substance P C200 mg) which produced @ just sub 
maximal reaponec., No desenaletaation war found in the presence of the 
ataonthetles dn theae reatn, 


To viuw of the suggestion (Young and Sigman, 1979) that an increane in 
denenaitisatton may contribute to general anaesthenta this phenomenon was 
Curther (nvewtigated ty repeating thin concentration of subatance Pat 1 min 
Citnrvele and alao we corresponding concentration of potaadium chloride at 1 
min lutorvata, (The time tnevevaln betwoen the successive nets of donen were 
MUETLed ant to exclude nonespactile denenattinatton). 


to thy ahwance of anaentiotic the decrease {0 teaponae amplitude to 
xubstance Patter 10 deamw at tomlin intervala wan 12%, trethane and sctanol 
Fibraaned thin change to SOR aud [00% reapectively but with pentcharhttone it 
won onty 10%, No wlanl fbcant deprexaian af the reaponaes to putaaatum chtor- 
Lily were xen wither wlth cr without the anavathettoa, 


ALAS sua 0) 


These romulta nhoved that the general anaeathotion texted an far deprenae 
ed the portsmynaptic tempotinen to alt the aqontate, while phenoharhd tone 
appeared to have a different effect, tl han been suggested previcuniy that 
anaenthetion have a avlective effect on changes dn aodlun pemneaid tity, 
(Thenteff, (956. Marko, 19748), 


The renponwe gu avetyseholine on the Clean Invaties inersaaes UH 
petmeahdttty to Na and KE Cwadton, (9719, The responses Co mubatanen & hy 
the gangtlon colle of the myenteric plexuc have tua aliows fe he de toa 
decttane (n potanalum conduerates Cavale, Meyer and Woud, 1979) 
avd bt tw Utkely Chat Ct haw the same effect on the amioth muacle, (the 
foupulinos to mutatatce Fare not antagonined hy hyosetie), Thesy renulen 
provtd: direct vompartaon berwwen the effects of the aqatiiate an the sate 
thanven atid shod that, Ln contrast to the provioun resulta, acetyichol tin 
reapannes were Lean depronatd than the others, An inoreane tu the denena- 
{elwation tt aoetylohabltve han been xtimmented by Magaranih C1U78) Cor ceveral 
due Sreludion the barbiturate and long chats alcoholn, and by Algman anil 
Youn CUVI9) for volatLloanaenthetion, The present raaulte who that, while 
velanal and Grethane clearty (ieveaned the demetaleiaation to substatics ¥ tthe 
fa tot an detion conan th all xeteral anmeathotlon an ft wan hot ween with 
pentobarbitone: 


The main enneliaton to be deawe from the ronutta thie fav ta char they 
aye compatable with the theory that an actlow common to all general anaeathet- 
fon Gea deprenalon of pont onynaptte Tempest but there la to aplactivity for 
sodium condietance changou, Current work da belag directed tovarda datermalig 
the effects of fitgh preaaure on pont-aynaptly expanses and the efferen af 
ap@untbotion ou theme ualig the method developed far the ganglion preparation, 


Hetvrvncen WITT appear tn PROCKEDINGH, 


Ve We vee 


PHAKMACOLOUTCAL TAVINUELUAT ION OP TRIO HIGH PUR CiURE NEEMOL A CAL 
UHATN MORDAMINIL CONCHNPRAT | ONG, 

histy J ) M ‘ 
VPitinioligy, aantte Babies ' pokey fUepate Cline be ad Bhaae ont 
cobntey Rade delle Tat trary, OMbord, UeKey POR by teal Cheet tay das ratory, 
wth Macks Healy Utara Key PMc ed Che work diese eb bed bit Unts abetpnet 
was oie ded ced by May DD Reb bir wile on Teee fteun tte San beane bane 

Medbeal conten, supported by Lyte Pals cant Re T 2 UM = 21 ontet UNION On dh 


ob eu 


bo matt the ed te ta ed Nt gle eemd Rew cobb Cheesy ak ttt Neath pres. 
eure Hae big dead ayadcone COUN are typlentty, Cbemor, tansea, tee dias aad 
Hot de tone den fe he pertegmiier of Gayelinmetor feats. UK 66 a nek dimey 
Pintiaetien toomads abit hty to fine tian aintine tt Prereures commiihy anew ed 
fhocommere tal divdg Cabaeyy setthe a smth, TU). Marthe rmose bt de possible 
Verh Chie mire wee toite nig ae te aida may aber ma at onty wbigitly 
Hooper loping Ui inten Cremer. abe oleae pve Ge the banga te ta ATA, convulsions 
fy Vhe pre sania range Abe ou APA Bobdowad by daath gt Gene} de ATA Cede Mi suer, 
Vee), Uh peeare et dete then ite Ptr appr be depmtident at compre ne 
mdi Codes, Me Work deer tha Ti be abatidae Cop thme Prom the effect ut 
Praetptne taper tet by Wea, Never ke shenhan Chota dy aid de cee re rint well the 
wetoe te ot Negi pboresare ort toe Deeb a ob mmimirit fitiibet patent eters ta the 
Hehe To erevedis aya tam nee oon the mained bo whteh tha high preaeure neuro log lead 
syiichromer day be audit dead Ly rte wile wedded bvedy deplete the dttlersat: tranae 
milters, 


Dr tie Gave t gat bots male CO tee were eed bi the mei ht rane ote Wy 
He iW ete epee teta wete peebormod ong fet byte hati chante fn 
whith cite notes conbatied Gin ceateadiniog cameged le a tee tad thermal pirate 
trey ted combed Ge tere ved and the obasryationa deccrded eto a clea eficudt 
tebeviaton syntam, the rertqd Vemgaentine wae matitadted fetween (ys ated ty 
WUE fy al UAT Tg tie Chambee temperature Cusuntby da the pange she Od, 
The chamber yades weer alee whtle a Path powered fey oar tenfie beg meter and 
comtatiort oof seta Pine ata th vated lated were tert te camove carbone 
Ahotde amb eff puont gases, Prdea te compraastans the etoumber wink bE busheed 
with pure Gnypan, 


Pewt behav dauril vtitspodote meee employed, Mild termay se wore ctadas Dee bet 
eS SRR CMC CR See) Me Oe ee 
often adopted a die hed postuee. Casares beamers ware ded tuned by a stilver tig al 
the winde ddy doring wltleh the attmels Pes coocdinated sovenent Hill toube, 
Convillatote wore Chaba der batt ga sedges of outtie bet severity a an te 
peevord Che anhaah peat thasdte they were ob tet fod towmed by a betet pee tod 


ANE Ak aT Bar Sree rannstes 
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al gespitatery Barlure, Ucath was defehed by a complete absence of aeveoent 
me otinte period, A mintoun of she aitmals were used fer each trea thont 


Polluwlng the experiaents the braiss were rapidly removed and kept al 
2co7G unth) atalysday which wan performed within two werka, The bradiy were 
howogenived in achdified butanod., Pollowing centrifugation (ie superiatant 
Clutd was divided inte two fractiona, One wau ued tu analynu sehydraxytrptae 
wit Cosh) and (te metsbuble product S<hydeoxyindoie acetic acld (S=IMfAA) by 
the Fluorometric method of Curzoa and Green (1970), The other fraction wan 
ted for the anulyade of dopamine (UA) and noradretaiioe (NA) bing the flucron 
metric assay of Chang (1964), Owing ta the damage (aducad by decumpressfon the 
brain welghto of animals killed alter compression were somu JOR lus Chat the 
corresponding value Tor auinals which bad not been subjected to pressure, 


Kxperiments wore performed tu asntas the pole of atreanse ardalhg Prom the 
teatralot of tha ahimals dn the chamber, Variomol cestralos of ao ation cyt 
hours (periods similar to those (nvodved di fast and clow compresston uxparimenta 
trapectively) had nv effect on the Javele of DA, WA ar Telit awe Table di 
However, a marked daceeqee of SeflTAA Level waa observed Indicative of bipher 
‘wll Lurnover, Thla {a consiatont with other raporta ol dhepeased Sal turdover 
Jodiowlng atreaa dhdaced by immobilization Clupeon b Urey $971), Slow 
compresaioh at | ATA¢mI ny or rapdd comprenaton at 18 ATA¢min, had ne eftvet on 
DA ar HA. Both, howover, elevaled brain ‘HIAA ahove tha deveds tindieed by 
romtraint alone, Rapid compraxkton alan cauand Ao amadl bul wtatigtically 
abantiteant tneraana ts As? Levels whieh wae net obadrved ot slow compreantons 


Kexobts 
Syaeeplug Votlowing renerpitie prestractment (4 meee wiven dels anpromimately 
et hare before experimentation) brait sononmiag concentrations were markedly 


ruduced compared with compatable Cvehtelu dijected) cuntrate, Alter the 
aplication of high preasire Selll concententluna thepeaaed inst was stil) low 
when compared do the control andaidla. Noth SeHIAA ond UA concultrat lone dicteans 
od of the application of high pramatures al bar reserpdia, There were no 

Ut Cereticas between the NA conceiledtions of reperpingetraated animale compara 
wlth thoaw exposed to both reserpine aad prosauee,  Kexegpinw markedly reduced 
the onsat preaaures of the chatacterintic sigow of HENS (Table 1), 


so Ch Lo rophenys Kol Posen af 300 mg Zk were given bp, appricimadely 
on wid @4 hours before experimentation and, wa expected al a tryptophan 
hydroxylase inhibitor, were Cound to dectanbe SeHE anil SoHTAA codewnt tations white 
Hor abtecting DA ur NA, No siQihtenht change ln the colcenttatloia tab oliuervend 
alter Peesmuetewtiatys Gor did Ul aftect the oomet of dNN, 


Ne spebyy Hr)! Antmad me ware Lreateal Sofie WE 50 my at 
APPOK TMA LALY And 16 He belore experimentation, wMlT ts a Syrontne hydionys 
hape (OHDEtOr and produced a alghitioan) decrease in NA atl Wh aodeet dacrodar 
In DA whidnt SHYT wind SeH1AA cuicetittations were tot affected.  aMPT produced 
ho elfucta on the anael preaxure of the observed wii od PNM, 


PhAe632 ANGmREN Wore (rented tops with SO mg/eR about A lie Wel ore exper tmmitat 
vi, FAG) bhhdhdbe dupamine pehydroxylane® prodiciig a marked deortaay be beati 
RA coneantrattone and a rind tn brat DAs Set? coneentrattone® ate not allected 
wil HlAw6d doen not modidy the taerwaae [nh seHIAA abaervedd on prea bration, 
hough aftet preanirea treatment the NA voncen(rattunn become even Lower thal with 
WAsb! alonms Animate Created with PLAwds axhebd tid tle atgne of TER Lower 
HAO Peas Oe 


Ni teouus Parttal plesstren of abbrogen tn the fate Wedo atta tan 
Renee d aad! the atl cate the adi ed Cte MPN dee at neue ath y 
high Weed presales Clever, Mebbery Patan A Sb, Geek Rhee ake bated 
change En the bral amine feveta ne at present aided Laveataga thon, 


Biscunntun 


The ebb ob Cmmob i rant tan stern be these PRE eA Pilly 
hed itenend by Grenmietratiiy, fe ret ler ted bi the ine ren ned SeAfAA conten ten tbo 
MOP NER EC renamed SAT turnover,  Weaeeqdiie, PCPA and apt oo: PLA Ot gene 
statis Ge vee Tbe sie deaes, Phe eb bes God Abbe ot beak ead iied aay hen 
ape Gee fer ued by 


The Pact (hit the die dias in felt atid oe MTAA ai ter PCPA weir fol 
dnnoe Fated Wht Chan MA Gi the UNA mugged At fell doe ml play ot mage 
tele, However, the changes di ‘ellAA come@ntenttotea at nigh peta wore 
vimAb be Wao ab at aaphe be preawire, MURMOAL ER EON te rane te ALI Cetin ney 
ah dt would be worth Cente thin abpet mode atringently, 


The bubbhi tion of NA mid DA ayotheada by oAPt bid tot after t: the WDRY 
alshuapgh the greater deplettui of (Pass aminea hy renecpie cheaely lowered al 
(he threahoida, Thia didleraara aay lave boon due to the Lact that remerp tie 
AIPA the teuptake mechaiam Pibe Ktoeage Mantes ated Uden might have ow 
Mt terant affect Crom thas of ayitlase Phbbbtera auch ok PUPA and oM¥t 
Cerankiin ke Megbeta, 29740), The lack of ef tecd of War Toon the HEA we gat 
wintgent tad the catecholamines are ie dnvetvmd,  Wnweveny aM bial tod ane 
a owtQit leant der reane fn DA at Etemmire, CO Reaer ple caused den depletion af 
DA wt fuemsuee bot toe etter ta on NA were Uichanged,; mitaeatiog a posmihle alta t 
of preeaute on HA metlabol iam), 


The deci@aar (0 the onnet presageee For the HYNS wig eatemed by FLAG A ot 
Ayht appene tie be bene tn peufucen MA conceatratbonn, Uoweved, thin da 
Hot UML wht Che penta obta bred wading aR), whtel abe lee reakod NA 
ome Palsaa, 24 Te posnible Chal the ti pease GA dem mite at ton baie mad hy 
VLA t may Play a path ti mediating the adler ta at thea clea set tle PAS, 


Thin 


The teailta teported here are te heapdig wilh (he auggtention ty Beaver ot 
wb (897K) that the catecholamines abe thyedved jn the belavinuead changen didi ed 
by High pleasice, At the name time tf bas ad been poustide comniatodtly ta 
assoc tate (he TUNG changes with edierte on any patticndar amie. Meapite thha it 
tet ntnceet te note that the greater wltoer ds of ceamwepine and of PLAGt, 
ted wlth those of aed, on tne UPN papaliels the elfectn ol thease agents 
nn wba Closter k and pentylecetoteseok cunvalalnon Ceo. Medea A Prey, 19D, 
Tits aupporta the tben that there fe nome comman faster Ui the ptedue Cia of 
rotvalotonk by theer techn les HE Dy pPevomere seh, Lege die web Tie pre rent 
teauite, wugeeeta Uist more han une neuter anami dies ba bavol ved, 


References will appear dn PROCKRDINGH, 
Table | foliows, 
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Tohbe ds HeMe, On 


oh Pretguece ane Bra 


Keparimantel , 
Conds t(une/ fine Coatae Conval- z 
Cumprosaton "reatwent Troms Tremoy lung Death SUT S-HiAA ™ 
ity or 
Untreated 0.6090.03 0.4540.02 1,1280,07 0, 1¥é0,01 
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PRUVANTION OF HPHA THM PONSTUL UNH OF NTNUUTURAL MOHMu) OF ANAMUTIOT IoD, 
a Divination uf Anaeathania, Glinioal 
+ United Kingdom, 


aran Centre, Harrow, Aldtta) 


Metabo axposedt to inorenned wabient preanuren exhibit firat unenurdinated 
tremors around $O atmoaphorin abaoluke (ATA) then sonviladonn, inapieatory 
datrosn and finally death an the total pranmure in rained to 100-450 ATA, 
Thone shangen ato encompranod tn the High Prams Kmiretogion) lyndrome OPH) 
(ilunter and Wenneatt, 1994), ‘Tinve have heen a number of hudan atudion nt 
Presaren up to GO ATA Clvsbertemn, 1976) bus the physlolorioal parturbationa 
of With pressure aly now the major Pimitiog faotora dn diving to son depth 
rremtor than Om (40 ATA),  fow annaentrationn of n variety of anamnthetic 
muhatancre have bron demona rita to ameliorate numa of the adverae offaota of 
Whigh promwupe Sno msphdbdans Ai tier, W998; Matoay and Wardboy tnt, 1975), 
However, only a iimited range of eaneour anannthetion have boan mtutiod in 
nntinals (Wratiog ot al, 49%b) and tha undariyding moohkantama of action are 
unitnowt — Uikrogen Can 'Tednda') haw heen uaed sxperimantally in may Cerne’ 
at nly 97K) tut an yot the overall renulte are nes antiraly aatintoctory, 


Our recent oxperimenta fo tnventiigke the titeraction of praasure and 
abanatiinggan ti vatn fave led ue ta pontulate that the motenutar reaaptarn fat 
anansthoain and HPH may Le neparate (italnay, Wariiny-fmith and drean, 1978), 
One nopect of the data on which thin hypothesis dia bamed ta that although att 
Lin mnaselhetion warn ankagondaed Wy prentupa, thers worn sonaidarable di fy 
foroncon in thats ability to provide proteation againac IGN. | For example, 
Althentn and ketantan ward both ad fective in preventing APD evan fn ntibe 
annenthetio dona, whepoan methohesttane actually polentiated the tremors and 
vanvirtnlont doen bey ME dn th pate 


rwever, althaugh pone aupeathetion aye na effet on HPHO, Cry) Unde 
pantaned , ud compound unvelabed to an anaenthothe baa yet heen found te Navn 
Any bend Cheant effet in preavanting at Cdaetieyedimi th ated Halaoy, 179), 
Tt thun anenod porniide that a honsanadmthetia eospound with a clonn ni ruetural 
relationship to an anmesthetie eigat prove unefal Un the treatment of MPR, 
The starodl anaesthetic alphaxalons (the main craponoal of Althoatn) has 
onveral non anaenthet{os daemorn with only amall otructural chanen t ninee 
Alphralone ta effortive in proventing HPI thane compounds seamed apprapriate 
to nddy for ant MUN netivity, 


aymone 

Holby ime Spragosdawley natin, @6O- WO» were ued pont] nepardiae ning 
the lateral tadl veda wat eanolnted bo permit Cifunten of draen at prenmeire 
from aq pwap Which waa externally vantpal! ed | Tonpernture whl meanured Vina 
eolonte thermintor givt wah matntat aed ab 77. Oe, 


We ned bramor an a meana of anmeenii the aevidty eg HEM | Pt aa teen 
thawn te have a beprodiedtle onnet prenire Crater ot nly $99 by) nod AnY 
Improvement aubtaquent to drag xd nintration eas be maintty drtected, The 
method ws havea develpprd far ronmiring tremor wil] te deacrited (a dela) eines 
whers, Briefly. it conajate af aonmaliontrate paupe efther Unped directly 
onto atat @nelonnd fio radent Vhagmoct!! (Unnacher, JNO or a ntpayh giepe 
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HIGH PRESSURE NERVOUS SYNDROME 


incorporated into a sitall cape in which the rat {m reatrained only by taping 
ite tail. Both systema gave an oxcollant Aigual indicating onset of tremor, 
but the ofgnal from the cape mllowad detailed analysis of tremor frequency, and 
more recent oxperimonta fave used thin technique only. After preparation under 
halothane anaentheaia, the restrained rat wae placed in the preasure chanter 
and allowed to wake up, Once a auditable control reading had been obtained, 
0.4 ATA oxygen Was added and compreamion with helium at 3 ATA/min wan commenced, 
Tho aigual from the strain qauge wan continuounly racorded on magnetic tape and 
was observed on an onci) loncone, 


We Gusparadk the effect of 'Althewin' (9 ma/mi alphaxalone dinpolved in 
Oramophor BL) } 4 Gan phaxalone (30 ma/mi monioated in Cremophor ML)) 39 
hydroxy«alphamalone (10 m¢/ml aonicated 4 Cramophor BL) and Cramophor XL wlohe 
an ® control, Once tromor had hecome moderate th severe, onch compound wan 
infuned for up to A minutes, Am wall am continuous recarding, the animale 
were conmtantly watched to detect any obaurved shange in tvemor, After aach 
dnfunion, all animals were carefully obmerved to enatira that timenadaplation 
to pronaiire did not eliminate tremor (Urauer at al, 1975), 


Re methods of monitoring tremor gave a good otid point for detnoting the 
onmet of tiemor and, convernely, raliaiy detected any improvement in HPNA, an 
shown by trenor being attenuated or abolished, 


We found that the frequency of the tremor WAR donAdalent hatwann differant 
antmulsy yey from 11-14 Hu, The threatold for tremor onmet (ATA ayoom) 
wae 56.7. 1,9, 


Heaulte of the neneralined affects on tremor of Snfuaine alphaxalono of 
ita inomare ard ahown in Fino 44 Alphaxalonn wan thn moat effnotives but 
anaentheaia ogourred vary aliordly aftor Gremor had cennnd, 44 hydroxy. and 

4 ‘Gealphanalone both reduced the aeverity of tremor, bub were tok an 
affective as alpiaxalone, Neither inamer had ty anaesthetic effact,  Onve 
tremor had returned, uaually about S min atter the initial drug dnfunton, 
necond done was givan( AlG-alplaxalona waa atit] affantive, but %g hydiaxy. 
alphaxatone lind no effect on tremor dein aecond of AunAMqiOnt daana, muttint. 
iit that (tm metabolinad form blooked the HMI reanptor, 


Mowaver, Althourth the daomorn of alplaxwione improved HPN an stow by nv 
reduation of tremor, both obnarved and recorded, thoy ware fot totally 
offpotive am ahown th Figs Ge TA can te meen that Although the neverddy bn 
gteatly reduced, the beste frequency of the tremor dn atall present,  Thia 
appoata aa a higher Saguenay nignal mupesimponed att the reapitatory Wyrnals 


pula eo 

a Une Of abruetural daomertd of anneathnt iu da ah approach whieh may 
make Lt poradiie to diatinmilah between Aeparate molecular Havaplorn far 
atianotiioad a atl MPN, and thie to antble a drut to be found whieh dA aRfe ani 
effective in treating INN, © laomern of wn ankunthatio alrendy shows lo tn 
effective (n pemventiny tremor could have connidaratiea potential an a phartiacas 
Loytionl approdeh, Our remulty ao far are encouraging, but a number of further 
qventionn pamain, Tt han ber nvegeated that tho itomors of alphaxalone are 
Nonsannenthetio simply beamune they do not reach the moleailar rroaptor for 
wnaonthenias ‘The fact that we found the dnomern only partintly effective tn 
proverting tremor could be die tu an dnoudfledont ootgentratian at the 
molpettine Level, but the exdatenae of aly affect on INA demonitraten at Lenn 
A parts 1. rondentration af the drug bedng avatlabia th the reanptors =o tt ia 
poares es Thnk faomera of Ae hewer water poluble atere its would he mote 


auc ty, abnge a much mranter peaerveir of the dri’ anoutd he avatlable ta 
the + ey peoeptor, and weeny currently diventiention other annenthe tice 
with ‘yn dtnomopa to tant thin ido further, 


Attompte to tind a drut not reiated to mbaoathation to Great MM have ns 
far not born mucceanful, A sbudy dn whieh wo aoreoiel antieaivilaant drigh 
for ant sll avtivity dh mien ahowod that andy (hoas compotinda wiser wore 
abasuthetio at hither eonoentrationn, oot, dingepat, were of any value, Min 
Almenthetio anticonvalaants adh aa phenytoin were compintely Ciactive apminat 
RPMS dh our preparation (Wardlay-dimith and Halaey, fy). Thin prowden 
further support for the sereept of momo titeraction latwran anaoathenta and 
UPS peooptorn, Howover, dt noone errtasa Chat the eoceplorn are not 
{dentien) th view ot the conatlogable varlation hotween db Cferend mnaeatthel fen 
fn there ald lity tr provent WENA dn rat Clreon, Madey aed Wadley ding they TU), 


Whin iden of Voked seeeptarn da ant Cieanagatent with othog oxpefmenitiy 
in intact antmada, whieh have demonateatet that the avenof tho bath affected 
by annenthetion ant prommure dn the dame Caneel, Nalany and Wardlayeding tie, W970) 
Sets $y (he tomatonbnmury pathway lending to the cerebral anrtex, Those 
experiment lookid at the radietion of the wvokad aumatunannory gorticul 
ronponae by Ubethares followed by ite recovary on dncronmtius amident prannure, 
Thhan data alan WUARMML that the effeata uf Nreaaure, both alone and oy 
athonthtaia, are not di tn a teneral exuitation, much an mht bo mediated hy 
cateaholamitio relenan, 


Tt in thus of poteotial dnportanee to cunders tan sare about tae penedne 
reveptora for anamothonta aod PMO, nines the meparale item would allow the 
poanPhi lite of a drug enttrely effective dn Creatine HEM without uideat ead ye 
Araonlhotie “aide effecta',  lapofully, the mtudy of tiantive daumera nf 
shaenthetion ahawn to tin af value dn aititoratine RPM will contin da previde 
qeomtalnag raanitn, 


Heferopcen WEEE agpear fo PROO RE DIMA, 
Figures tant ? tobtow, 
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HIGH PRESSURE NERVOUS SYNDROME 
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Traces obtained from @ atrain gauge tayed benoath a rat ohowdnt te effect of 
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aboliohod tremor but resulted in anaontheuia after 3O mp Arb» ald by- hydroxy. 
alphaxalone vere both partially effective in attenuating tremor, 
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Figure? 


Detailed romulta for the nofeanannthetic daomara vf alphazalone, Bach trace in 
the ainnal from the ntrain raugo built Inte the at.ucture of a omall eae, Top 
trasent control at 4 ATAt middle tracont wnitronted tramory Latham traces! 
timmectiately afber admitiotration of Ali-alphaxalone or 4 -hydroxyea) phaxnione, 
Hote in bottor right brace mall tromor adennl suporiapore on the reapiintory 
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phemares treater tha tt AIA C3UO FUS Lidesa co dleedenn, an » Somborne, 
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Phejert oof deep tptnds rena th alitera at Go. ALA Ciel ti, 
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SESSION XVI 


Ts 1959 ft was nolud that applfvation of pressure to badpoarean aneathet teed 
with .ckeotul caused pressure reversal) of anenthesda and the radu len resained 
avtimniug. More recent ]s a aaher ef workers have ueted that narcet ie gasps 
addesl to tin bpesthiog tate er af aniiels siuntfl ait dy tateed tte premnure (ic) 
at whiel convilalone aceuried, Gonv caely work at the ¥60, lat) Laboratory 
which defined Pe as the oecurrunce of avert convulsions Lage Cher wd Gh BEG 
apike atid wave activity found no change From the PPS ATA C170U ft) tn bo vate 
whose solonte temperature wan maintained normed. Mean tremor thresaholde, 
huwevor, were (neceaned for HW) vata from 55 ATA (1760 ityewith 10% Ny tn 
Niw/Oz to BY ATA (2662 fe) and woth 20% Ny tu LOW ATA (4567 ft). AL 40% &y he 
ruta wore anesthetised and #tl)) showed REG aefeury activity but not overt 
canyulaLoua alo the abightty lower preanure of 99 ATA C210 #0). Thane 
differences may be due ta tho method of addition of narcatie. In the Romtadn 
paplo papie atudy Ny was addod throughout compruxdton rathor than initially, 
ay with Che abave experioent. Other factors such aa metho of compresa lon, 
apertes or temperature differences alao amy be concerted, Agate tt ahuuld be 
noled Chat althotgh pressure reverdad does appvar valid ft han not proved 
pomeible to apply pressure (or helfum) aod “wakeoup" o truly anesthetized atr 
breathing animal. Mot of Che atudlow were made with potkitothermic mee 
Uchligiag righting reapease as the measurament. Due ta suet preblams 
with animal wodela, a continucus werdes of human otuddea of the potenttal 
value of heliom/astrogen/oxygen mixtures (Trimte) th control) dag UPR dn 
mao han teen mide at thle Laboratory, 


That fu $973 4 diver wore comprvased in 20 min te 2) ATA (720 tt) wlth 
49% No dn Wle/O> Aad later dm $3 mina wlth 182 (4.6 ATA) Np tn tle/U2 to 
JL ATA C1QUU FE), Gontred oxposuren were made ada to Lhe same deptlia dn ile/0y 
alone and te 2 ATA (200 62) compressed ale with Che same Ny partial proagure. 
Deconpresaton uglag G4 ATA 02 roqalted enly 4 daya, A battery of neuro 
Phystelogiva) and performance Leate were given. She Ne euppreamed the au 
and diegtness and (ie intention and postural tremora not wtth hel tun alone 
Faychonotor performances markedly tirproyed Wilh nitrogen present bul nome doce 
ment (oh thtellwettal porformanes reoolaed, The EEG xhowad bithle change. Sule 
Jectivelys, two aubjecia were UPAS-nonwi live and preferred Tedmla, wherean the 
vihee two reported that oltrogen narcowda reduced Unwlr elTictoaey, 


i 


Computationa of tae cormet peteentage af adtrogen micegaey to fopate 
the effocts of heldwn pressure based an foterdetions with btde munolayere 
suggekted LOX aa aptiniad, Avcordingly 9 1974 a further 4 divers wert eon 
premaud to 31 ATA C000 Fe) se dS mink breathing 3.2 Ale Way 0.5 ATA Oy and 
the reminder tadfiuae Testa Were made of portural Cremor, BEG, payehomotor 
and datellectual pursormances, and aubjective seugationw. Ot diver worked 
wideryalor for 40 ming woating eloded rotvalt breathing apparatua Gy water 

at bb°F (14°C), Deeompreanion wittig O68 ATA Oy touk 4 divas The perforin e 
toate nhowed no owdgnd of deerdmet due eller Cooanreaata oe HERS, Reo epomor 
or KEG charges were poked and Cire wae no naumes, dingtuesa or fatigue, Twa 
Tutlher watiatactory diven were made to $1 ATA with 10% Nz abu Ga teat obi 
decamprenatonk at the bower Och ATA Ug, 


Ta verdsy whether or not rapid compresmion with Tedmis ta prewuron 
aevater Chan 31 ATA (1000 (Ft) would be wqualiy aueceamtul, post ktiniLon wore 
made with the KN. Mhyslologteal Laboratory,  Gomppennton wan made be 40,0 ATA 
C1312 ft) by é dévern breathing G4 Ney OS ATA U2 ond the roma lider Wellin, 
The Jower nlteogen percentage Wak chosen iniedally toe reduee Uw plone tal 
tisk ut No narcowds, Digeinota, Uightheadedneas, nausea, crewore and Inpho 
fatigue oeeurred, which dndfeatud HEC of uo proteet ton trom (nis, 


4 further dive, a venk alter thy succesful & day decompeoew tin tivil vet 
the game nite rnyed Percentage bat on shower comprovarton rato of Oy tomt paboad 
at bode 40 ming to 40,6 ATA. durbiyg a JP mtb ata at Lita depth the divers 
w (it and wohl, However, durdng farther comproqaton from 40.0 ATA Cdl? 
PO at db te/nte the dive wan aborted at ad ATA Chel bt) due te the peewenece 
of unduy HENS with marked Cfemapa, fatdgaey naunen and diey ino, Although 
Previous vyddinee atgnenty Cid wuld have diminbahed wlth thine at depth, et 
Wak UVTeNt Chat the deb! Tedd even ot the alow 
Prevent Cy, HENS, 


tale wan faethe tive tp 


With ¢h 


How JUY ATA (3,000 1t) premsure ) tamne ( 
Hau. Habl tory dn Les aw Jon of deen Trimix ufyven ead tind Patni ts” 
wan fottlated. The tae primey abjectiven ate Pirie te catablinh Che relat ten 
ship between a dived pertlal prenite ed ndtoget amd the nate of callie tou 
[red to prevent HNS; and second iy. tacdeCerolae dhecettentaet Guaghred 
wd denaiiy, Hvdrastatis presnaee ad tab taaba on saa dis read baler ated 
cbrrulatery paramter. Theme dretide Che dyapiea ceporteal hy many cheep 
Wyvera ated ¢ fl Slood pase during text and cxme)r dae. te expen timentud 
diyen per ye are plapned whl vet fabdod cheaged ene at on bme deadly pws 
HEC reopen Un stews and Chee pater of comprernntoa, ablb beading thowt ty cla 
game Viigitly Cradaed sub teeta, 


fenet oP tond ant Che 


AUloutte Po bogan ain Apri) 19, VU79 wiih Paik feet compreamod wlll oy 
Qyoce Me/Og din the very faat thine of be lira M0 mina Ga Atm CP Eke 
GSih ALAY whe 


they apent 4 dave od extend ve perturmincee, nearaphes ids. 
tory Function experiments (Fig. 22. Decomp pede fan eae eet eee 
ro?idaye but at 0,9 AFA UU  tathoe Cin the prevteundy amen vicel 1 
ATA. thweyer, die te “bond at bl bey afte 
becom ena don wat qmade be Pea re witha aa din 
ew Et Bh ATA UO) wan ede at dota Zhe 
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igs Le Profile for Cant ecsppeanfon Trim(x dive 
(ay 460 in by 3 wubfectw at Fell, Matl 
Laboratary Aprbd i9eh, i979, 


Limostintety after compragaton tie diverk experluneed PHB with variour 
deyrean of nana and fatigues Unlotlectual porturmance taste Chroughout aty 
t, duw to bach compresmtun rate and premura (Figs 2) daddeatot a duerement 
Almow. Uwive that of tint second and aubaequene days, when the rewddual 
ulfucta probably were due tu hydrostatic premaure abome, Kobus te noemal 
valauy aorcuread ducing dacompruanion by 31 ATA (2000 ft). ‘the paychomotor 
Wate were Coak uffuetud fh pemrad, but howd a wbadlar bi phawte doproasion 
OF abttlty onpechudlly die the Barmmete Hand>Tnel takk whieh on day l was 
deprengud vy 454 but by days 2 ta 4 by aly 202, 


Wadinn wohuay = Srltiinetvg! fonts (ne cmregt! 


hi 


tl 


Foy, 2- Mean peccentagu change do fated loctiad parfoemnce 
tuate of threw subgerta cempreanud rapidly to 460 
during Atlautia Lo whoge profile da shawn dn hip. de 


Vosturad bremoe wath abment but catontion Cremar wae mirked whiten eaumed 
Uti ttealty witt arterial camutation although (h04 wae accompifahod wat tan 
factordly dnoadl three wubjeota, By day 2 although the diverd appeared 
Hogmad and completed all taka KAtLA Factor lly neverthe linn Chey ter oil to 
act mace alowly: 


Tha WAG ahowed an inervawe toad fruquenc ded an dey by with A oan & 
AetiVUty renehing pwaka FRUX atid 400% above normal rempactively, and ay B 
treguencbew tiertagud ta 410% and +)0%. By day ¢y the a and 8 fat Crequne low 
had fatlen te between -(0 and -30% below normad, tre the d and © semadaed 
HOD abave topma l 


Although Lhe divere were able te funetlon well after day 2, cluacly wiyow 
and aymplome of WPNR ware pregnant. In March LORD the aume peotlio wid be 
repeated wich tha dame mublecte with TOR coplacii OA Ny, A bret com 
par(son wihT thea be made betwen the et ficary af OA with renpect to Sk Np 
Ai vontroliing WENN In sotemmely fant comprommdond Co VU ft. tk whut be 
puwaltde too tu dé-ferentiate which adpecta of HYNS are ameliorated by Trimix, 
much aw puntural teemore, and Wich wot, for example, BEG changea,  Gertasisty 
Lt would appear from tir comulte of Atbontie f the Tedisin may weleet wilen 
wig. or mymptoma a? HVNS are prevented, Thin gay be related to pecans 
vyidvnce which augqemina Chat pressure aid narcosdn (anewtheasta) ave at 
Uiferent altew of the central nervoul ayatem ap Clit a abd tary ait agens doin 
dudewd way cattbe Uikely, 


wi 


THE EFFPCT OF HIGH PRESSURE ON CONPrRAC IV) LAP ID-PHOTFIN INTERACTIONS. 
Galla ond JR. traded). Stanlord University Aodleds Centot, Stanturd, Call 
01S a 
Applieattan of blab hel ius pressure (100 ATA) to bl bayer aenbe anes af T- 
palabtoylphosphalldy{oborfoe results tra 7.500 tice mage te the Ett pte 
teansttton tempecatuce and drew tle alariqeg tro menbeaoe Polite aed Lateral 
compress bbttity (Uy thls effort Is due te a Latar diffwrence th denyit len 
heqweas the salid and fluld phases of the shor pholipld. blab coesauie always 
Howmver, the tmpartanie af 
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these changes to biglagital sysleis dupeids on the estes lo ghbab eqns ane 
wfotetus istetict with and bere thelr Lion mudi tied ty uhase chahars ia the 
phoophellpide. This ' ger describes the effect of high pressure tea mead: ane 
contalulng bfubly coopurative protel nephospholipld clusters. 
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Flaure i: Proposal for the domaln structure of the polymyztnephaynatidie seid 
compton. A wsparation Into three areas of differant ind oq proper 
(lev has bewn wstabiished (from Rufernnce 2). 


Very recutiity (2,3). a couperative fipld-protatn lateract on was cape tnd 
between Wpalntloylphosphatidsde ackd swmbranes and polymydn, a decapentide 
antiblott, gareybid Flye postttye charges which can Jaturact with @ neyallvely 
charged wembrane. A hydtophobts tall anehnes the wolecul# whtble the iptd 
matetx, Wlndla of this pepllde causes a obese snparaltor lo the diyld matrde. 
Domalns of protern hound Pplds are forited taat exhibit a tower phase teans (i laa 
temperature than tho renalninog pure phosphatiude achd bb dayne, Mle eltact by 
due to an expansion of the Eipld matrle bo the pratetne diaid cluster. A model 
wa proposed (Flquee VT) where an faher cate af paptide bound Ligld Us burrounded 
hy an annular céng of joss thyhtiyshound Viptd. thls auter domly 1s surrounded 
by thu froe phosphatidle acld matrix (2). 


Wiyh prassura apptled to a memhranv cantalning these phase suparalinns 
Toads to dramatic ghangus fn tha tipld orqantyation, Onn result [ys a loss 
In thy cooperativity af (he bbadiae © ocese at OO ATA, A eloldttleatlon 
af the Wpld matelx ts assaclated with the loys of cooperativity, A second 
rosale [aa clunqe da the relative aroa of the thrae domalus after exasare 
te high prassute. At low proteln concentration (¢ 2 Belt) pressure causes 
mumbranessetvated protela (ty le rigace 1) to enter Inte the danor domaln 
structure by Increasing the annutar cing (denoted by ty tn Flqure t). 


At hbgh grote! cuncentratlon ($ Kol? oc 8 7 MOLL) prea wure causes tee 
organization of the clustet proportions, The stee af the Janer core (Tp ft 
Figure V) dlintalshes, whereat the aonular elng (Vy Ly Figure 1) tnertavey, 
The protola solvated da the Prue Diptd mated Cy ln Phyure §) os tediste (hue 
led Into the other lwo pratetnséontaintng domalna, leaving pute pboagghattdls 
acld In Ty of Figure t. 


Our experiments vhow clnarty that pressure causes dragathe eftacis on 
Upld-protelneinteractians, especlatly an the sorcatiad haundary |ipidy in 
the surroundings of a prateln molecule, Enaynatte renetlons laa blologheal 
motbrane are koown to be contralled by cooperative processes. Our expert: 
nonts ylye ameasury of the effoet of pressure oo these processes, Sormever, 
Lip tt compas ttlan affects the activity of membranvchaund protets aysened boy 
Ch). The peasudts presented here show that hight prossure alters lpldeprotede 
Interactions vittch coutd lead to an alteration bn the blochondgal fuae chon 
of monhrane components. 
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GUARBRTH IN A YOLTAGE*CLAMPED VERTEBRATE HEURON AT SLKHARIG PRI HORE. uty abs 
Betta Pye Departiunt of Aneathuala, Hlanfard University fried of Med tele, 
htaatord, GA 94IU5 Usb Ae ' 


(obreduc biog ln praviaue atadion on both Vertebrate and invertebrate ana, 
we have ideatitied and charactecdaad a phenenonon wich may be rebated ta Ue i 
Vtah prewaure necvous ayndrome CHENG) (Kendig, @b de. (970A), Sole amon) whe 
exposed Lo fifah presales Menerate Fopet itive supulaes th leapine tua mingle 
itimilua, A® praawure fuervanes, the traln of repecty ive tnpulaed fecumn 
tongerd oventually Lhoae axone begin to generate (mpulave apontaneoumly de tre 
abeanew of w etbaiua, Aw da tlw came with WINS, proamite=tidaced rapot li ive 
Lopulan panwration an istibiced by atmathetic agenta Chendda, ah ghis [¥/HbD, 
He phonowenvn cao be obderved at audurate premedren Mell within the Cage Angas 
coated with (PNK. de. Prom $0-;00 avmmaphacue fabidy ds theme atudden @entide i 
eollular recording tochibquen ware waployed; aialyata od the bale eurhantan wae 
therafare nvcoamartdy Pimiteds tn out preaent abudlem we havi tured tod 
voltagusclanped greparatton, ta whtel membrane foie currenta can be directly 
wr (darads 


Meshodp The node of Ranvier of bubifiog Gana cabesbigia) se tatte nerve 
amon wae abialiged for vollage : bampitig by a tvelmique slatlar to thot pieviounly iT 
deneeibod (6ibe, GFL, Guurtiey, gh ghee W97Gd. Un adapting the propatation to 
the byperbacte chamber, some modi firationse were made Un cond igutat den ot the 
wlocteode-aolud ion contact and div phywdead) placement of the ele truntom, Thine 
modi (lrattons did got alter the propartlea of Lhe nade ay determined Io out pres 
vitae mlufferm at normobatis prommure (cenit, ah aba WWD) le madutton ts 
contact WIth the external muttace uf the sonie Vie fed lewdiig scm tt bens 
Nach [ie mH, ROL 2.4% BM, chy 2 wey WPL Mutter 10 ey ph vee adjusted tu 
Fok The wolttton al the cut ende of the titertodal ampaunte wae 120 met BOL 
Dulfered with 20 mM HEPRS, JH adjugted to fob, Mertlculat cate waa balan to one 
clude the pomathility of artifacts bitrodmed by (empetature cliinges, Tempra 
(uie Van mondtored by w Prec taton thermiatar dn the poud coutabintiy Ube god, an 
runtralled by a thermuelectri: device benuath the cluwp chamber, lenperature ti 


tle prod comaining the tude was malitelned at 102) the ated 1 tempee store iy 
for experioente od this type on the aephibtay node of Mauvivt,  Keaauromentrs vere { 
made when the taaperatura waa within G. 289 6 af the custiel valueg darbog changes 

In presmute Utahelent lempereture excut@lone were Siwited (oe 20, Teaperatare 1 
wan Aloo menitored by a micruthermlatar Ui the gee phage atove the node. the : 
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brane waa lwdd aba tvanamembrans patentiol at whieh @0% ef tle wedtiui io hanne tn 
ware inactivated (h «© 6), usually 8U-90 oY, Sudium ind pulawaduea channel Pune 
Clon wan adananud by impowing depolartaing test vuisue of variable aagnilude and 
Curation, and manttoclog the transient tuward and atuady-atnle outward currents 
carried by dadium aid potaastuc tous respectively, The prowsute chanber wan 
almilar to thy one uded in our previuu studiwe (Kendty, mh abe, U¥/9). Compruns 
wlon was carried out by admtttloy helhon fcom a Ligh pressute cylindat, the paw 
phase above the Ringer’ wolutian conabathhg of one atti, aty and Ue batane 
holtum,  Prodmuces ranged {run on to 00 atmompliotes, Comprogeien waa ce oreted 
aut an rapidly ae lemporaturea conteal purmitted, 45 ainuses Lo spe hour wan re- 
quired io talaw the prossure to 100 thi, Partlal dncomprension wis cabeied aut 
auccmanfully lo some camve, and camplota ducomress(on to Gurivbarte pressuea bn 
atew., Progmure effete woe reveradhle of dacomprons tone 


Renault Thia rupurl concuina iimelf petmartty with @ ldading whieh may 
aventat Cop the capecitdve fiapulee generat on observed ih aur @arlivi atudion, 
Un cumpromaion, there wan a consbatont, plummttuerebated alitl. fn Gia cotrent 
ee qulrud Lo imintain the teanamembrane potential mb pba predet loved ol bo*9o 
WY, The ddractlon of the white correaponded ta tha ginerntier of an fawatd cures 
Ponts tte magidiude yvarted conmddopably amin preparations, tagiog Crom barely 

‘eectbla te @ wa al 100 atms The current wan wlable at purtade up to ad ain at 
ayy evo yp tomkure., Tho current: Level wan rewtured te control valu on decom 
pkvwe (othe 


Lud coreunt wae dupulartadiny nodes deld tte the curreateclampead rather whan 
voltdgueclompud inode showud a preamubveralated depalur baat ion on compres tia, 
Gurronteclampod todua dapolartevd to thy point af black of action potoutial 
aurarat lon did pat complatuly regaie the control cantin, patential on deconprows 
wlol, ovaver Ure wae aw retuen toward cantrod vabuua, ol the wah y wtagen of 
compraudeloneratatmd dopolartention, ther vas a duceadwe th threshold for action 
polone lal Ante dat teste 


Analyala of the baals fot the liwaed current ta uot yet completes Gis pum 
HEhO hy conaddared wan bial Lt might be die to a deekeane fu potamadwn puto 
HItty, by anatogy wel tho pacwmaker dvpolarteatlon of cardiac thoade,  iuwever 
Dlockding potansdin ehaanvin by application of aaxturnal totraulhybawmontoum chaps 
(du (TRA) or mulatitacdin of CoP fur tw Kel dee eontack with Cle ent (hte rnudea 
Uh not provent the appoarancs of tle diward currants 


Utevimelon Tha Gluntiey ol the dun veaponstble for Che currant la ue yet 
onlabltabads Tey de atom Pikely, putamen deat involved in ite geheratiin, 
Chen ats tngranse (a parmoabitity bo sodium daa pammi bie cantideta, A prakwure= 
relied dnervawe th low conduelaice bad tecantly heen reported te lover tebtate 
pruparatiain Clatmuntionry, Bh alae UIs 


Le thin Loward Current romanadble ber thy repetitive acedvity observed ty 
other axcina? A dupolartatog alhbOt ln mauabraue potential, wttle aed umuny ny 
foward caveat, will produea ruputitive avciwily ta axons capa of gonoratloy 
tralin of Lapuimee in cenponde tog peolongud atinulua, Repubitive aclivity wan 
wot obsurved fy tha peasant atudyy (he Large myelinated uarven ysud ti thead 
WAPOTLMUHEM Hee probably motor Neuron, Whol in yertebraton do nut mupeorl mel 
tiple reapomnes Lo a comment at duties A wbbbae dapubar dating currant, howvuty 
would have produced apodttive dotivicy in thy thvortnbrale ana unod da the 
prvvtoun wtiudlow (ReudigQ, 19/Bads be be duntatively proposad tial a pre suures 
renponelve toward varront te Che baat Cor tlie prammurusguntated vapet itive 
Inpulwe detivity., The evidence Linking Chowe phanamend to Wks da tidtiret tee 
plausible; repoleetve topudew qateration fae baw Dinked be some d bug tidae ud 
cobwula lye phenome, and could wall pe respunathle Cay thu metwute det avidly 
Aaane fated Wht WINS, the lower threwhold (or setion poteatial xenwiat ban 
abauryud at muderith proasucva would alaa contr ibuie tom prosmuree tidied 
{ierendy Mo aneteabihity whieh might well ba davelvud ln WPNh, 
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' Kacbinerisyy Voie eae thy ete dt. Firma lbs Motes Mn) datberp attest, biker 
Mnbyetdey Melbead tention, lookin, Horel Caredtiay, Oe Ay 


Mee losgen Che thet COCR i dt been ab begs pasessutees an tbe bop bea dh pais 
commen ba Oxpbeniwa di alert Bouse ot tant lan ob ame ttabbe timer ated an 
Tage Ermer ee Cotebin CO Cent and Bdwaedy te Ceti Comps Payalsdes 
Cite 8 TOS, or the exe HbA EE ated conduct fo vetoedie Eno aeeve Pi bors 
Corumdbewt, Codd. Spe tiyy Maiteer ympe Quast. Wloka, 42b/GetNe, 1th). de 
Ve Fate t ded ds Center dy Gig, toplyads ad and bdo hemi nd abe etait pete 
afteet the fate efementa af ete nebyaun wyal en - neiliranen, aennpein, atl 
We forth, and truncate tote a vamp bes chitte Of event Wisbole inant beat then 
seven Fo psupieme ctbbeud Che High Prensige Nervone Byndcume GUAR Brae, 
Geoan daduetey, SeeK= bd, UA Tn adits ChE precee batn leon abaedved: ty 
eof tiaie fo yeneradtmed ae Cente aber prammorio nee wulide dent iy Ob gle 


Anatomtsal)y. Che dati be keewi to be orpanieed bnte peg ton auheery ing 
wifes Hide Pun Phony Rye Chaugh rbenive tee dppoed dh connect bain in bt 
fetwoo reytoua metylig ECP am weld an ndinglar Cone t tea ep tfept be 
yiedautin have Geen theaght te berquently ened) and rembt of aiden changes 
{hoa Phbtee tebe of tla central necyona eyatom, apcen di ihe cerebpal 
render. ODM pore pte mit ada be conadaetid fa Che cane of weber at 
hvpertart ottyGi. The afinet ita paper fe Go examiae Hu pesadia ots 
SC LO Lo er ce 
Sol Geib Lie nt sd ot burton er oy atiier mont at tented Ue expendi to 
Why (renwure. 


Vie cerebed tum Cheetroeneaphatograptihe cecordiaga whew that tise typified 
ep eani weer patter al peewee didiced aael zara can be perorded © bintl 
Coney Coon every a pactare ne Cat omatisfied the carter, ai pporampany, ped 
foe Teun, copohed dab, tothe ulate tormst ton and veet thd ve ded ce petals, 
Vite rea homed. Kite, 42 ad OOK, TEAS Kautigny of hey bader wen Mtomed. Rew, 
HW ade EAE oth at eth, PER We bend Cho pat tte tpmtion cd thie cere 
fete port tatty feted tag, bec a cunbor of atithori lad anggest ad 
Chat Clee erebe ddam be tvabved) in riustiet Lit oer moetiT at diy wel ote: CCodar 
dnd dyider, LpPhepata, be AM, Pe. Phe fvataet fon wan ata be, bewial te 
Tent rbbute Deward Phe vest bout aya tome ah WPA Oem es ad, Mande tse 
Htemed. Kew, TiAdt, C9749. When we congo one ef fant of prennte ot 
Verml) babe With Mingo ait pak whl centered Dat ab lat Cention we Beigel inetena 
thane ba the eanvalatan thresh) presauger onopmal atihinmde weteed at 
Where, While copehed tec Gomi red barn wed At KY bate ated wemtinteed abd 
iwlee the nasher - 1 arta The Cae t rh t WPT cumyadetous wege agai aval od 
be ocetehp har remove da condtatent whith Ce hypotleaie ntl one of the efiecte 
af preagape daa destiane du ocerehe dias dobdbblory bene. ewer phe 
Celatively dmoleat change li ebdente (renheld, abtioough atat sat beably ofparts 
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vant Up ASD, ail thee stmt har ety ek her BPRS cevigt tow da beth prongs, 
Huppert Chat Ue CundneiGal precesean penta thin Ga gN yreeued be ak 
stantinbly unaltveed tashbon despite estenetve removal of a taper et rygeture 
ab tketep cuntial. Tita wan net oent hie ty unexpected) gener arene pe 
antforths applied te Cie enthre organiiny eeural banet toning weald at tbh be 
ed En the enetmous pool at celig wldeb comm btute: Che remetiep at the 
y Whom ex Dhabi itty redehen accredit feat beweky b) Lepils te dete chon) tae 
femusty throughout Che pool, atid dees Ue seteureds The capacdty at the 
eurebe lium tho modulatiog this pergsstive procena apoma te bo redatively 
walle 


Mort altudigs on Clasues fo vitie requéite rolatively high preagures, above 
200 bats, to alfoet paramotern auch aw act fou patenttal aml itinte and condae tion 
veloedty, OF MmUINBL Ane ren batance and eavas Cts, Fle qaeettor chem artic 
au te the aige of the qoursnal pool neevanary te bring about a saxiind 
Tespoune, oF KetRureR at the lower pressures (10 bara) uguddiy eflective in 
Intact mimmiia. One way thin quontion can bo oaddrankaed ta to examine the pros 
Breawion Of UP dn Uithe herve by the dintal poetton ob a cranwertod apined 
cords, Chow eltintiarting all dadloencen from Ue bdpled centere, 


foe Kptnal cords, Conk ape: Eb pe PL digs Atet pone Miyntobe, e474 
750789, 1950) reported Chat bayl presqure continued to evoke spout aniretn 
romtract iene fi tha head) daha of wpdaabbeed Choge bat Unda coding ete ged 
be verif to th léquidebroathtng apd micw (Rydatra, thedenee, Pokey be ut, 
W967). We performed the expertinant ft rath breathing a heldlum aaygen micure, 
lwouty Winter rate were biaplanted with BEG eluctrades over the trantadl cortan 
and aliveed to recaver., tn dé the apdnal cord wae tratwected at levels 
TOTS, ond 4 werved ad usoperated controth, The anhaade ware atlowad te 
recover bop three daya, during which tne aplan) withdrawal redlesen reraverod 
fo that clearly dedined ronpotuea were evident Ca patent atdmuli, ofa three 
of the apinalieed anima, sploal bervew La-Lb were wertdaned alter oxthion 
the dntorvwertebrat fatramiin, Chum tulatly denvryat lag obe bind bin. 


On the day of the experdmunt, the ain eae ccomensted da whobeshory 
wLoiA with all Limba langdng free and secured Enatde da 2ak Vet preante 
yosnot, Needle BAG electrodes wore placed tu both llad daha and ane lore Unt 
mp rvaston tuck place fi a teddy alinanphere atk bie /meing bee a vem aim 
Prowkure ot LO hares 


HywpCane of NA Coramors and myoelonte forked tn Che tore iiimba ot 
wpinatived andingis wero INddelaRubabaAble Prom Une ol bite CT 
coming pragronsd vel y there dhtense with Ine einen presaarte Thin pattern wae 
abao observed audal to the leateb, Gul at a mite dimes tte diye 


Tr adh atvtingda, dnermased BAG artivily waa uMually ooldent atoabeut $0 
Ware) ondet of vindble wyuptian propeosaod Crom mbld Came deulat fous at oO ee 
bata, tu trommra and myectonte Jurkiy and aesenedn between 90 and LG barn 
(te 2) Lams whore hi oetved Had been Kee binned, an the other hands 
Pomabned flace ht Uieoughout the promsura agpomres Aettvtcy pred sled cone 
aLburded by ran pat big the area eucoinpanned by BMG yocorda al LQ ta totervaba 
revealed thir tuatdon of PMloonsty with tacreas tig Prenmies mages t bey 
hat the effects of prommure do tol progtema daa Unwar fadhton throughout 
4 piven expowuree Ro vyldence wak Heaven bll Che Uireahold for presqire 
Olivera at the aptonl tevel da different from that in the brat.  Purther= 
tere, Fl ta evident that che neuron) pood af the splah cov ba str tetond 
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iy. 1. A wudder borat di the elie teomyogt am (Ei ut buh 
Thi dine GH BMG, Ret EKG) of a eat with a complete ental 
Trnvatel ion cevoaila a aplodd melee at 9K tare ol prenian 
Ho change fe neon te the BEG. Tatenwe tromor dn the tread 
Hote CF. ENG) continued smtibereurted. Lowel trace dndloaten 
Tae intervals, 


to muatsdt mianive, syochronteed dtarhargea bit Unat the peel pherab tree vee 
thine de wy sta dine ath Wigher throwhobd, Thaw rem ace cond tent 

with Che coneept Chat peommnre atbecte Edenstiead neural ehementa ta thi mame 
wry regan Gon of where Chey happen tafe focabed, The exprenn tony an the 
PHbaniene es al thew efteeds, however, depends on the otgandead tos ot tlie 
componente, and Un cab be dlemonateated farthet hy tea ad evoked potent babh 
seer ded at differrac pointe uf a pethwenye 


The vinwsl pathway. Weochowe for thie wtudy the gentoube eta tate path 
wayooft the gidoun pig. heabsiewe steed electrodes were taplanted fi the apt be 
chianm ¢ eH atutal pentcudate nuedeus Chg of the thalaman, atl tbe 
atijatye cotton (4iorad. The poadtlan of eal obec t bode vam banet penalty 
focatdeed hy reroiibng fte chat leriat ie reaponae to photie atemadat ian. 
Atlor eral diya oud recovery, whorl lat yY Deaponwen of the togen. 

(V0 mime} and wor Ce me) Were deeordead te elects domd wt dim O10. 
WU A, Ue OL eee Cupattin) anpiied te the oe. Amplteted, $2 teapanae 
mW monte? Ny mate ol a nt goad averaging computer. Rexponsen vi 
Houp ta TON fara dhe Of fie EO tary dc ramonta we pared with 

mout muifarae, AL mo wntbely of maddy lated i les, Peteaptebal ton 
preaynapl ts aid powtayodp ds componente ab phe evoked potent dala was 
baved on dasetes! cp tterda. 


At the leg.t., eapowiie fo prenaute eewubded bi vittually cur tinge 
in the datenmey of efther the pleayiapt be ar pow aynapt be componeniaout phe 
evabrn pewpontiw Chig. 2A), whieh correbalet teary pettostiy will aad 
wacugann of Lemperatire perotded uating (he experinonte occas toualdy, tho 
PESr Lempenmen aie showed a der Tine meting Re bigg thee eter cat meviagil te 
White thy piferie af prewae on the evoked tempore perneded at ite 
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Figs 2. Byokedt potentials recorded al the daterad penteutate 
nuedeue (A) ahd the tpdate cortox (6) of a gute pig 

betwen bar C48) and 60 bara prenmure, fi teeOge th pres 
ayaplie, Pract rospennes rl pantuynaptie, raddat bon ray one. 
See boat, 


LON wore modend, dhe effeete at the corte ware dranmtfeally diftornnt. 
Lataney changes werd voty mime to there ave at tte gendeulatey ant 
voreetatod elit comperature, The amplitudes of the porteynaph te cortleal 
reagenas, lawevur, Phevraced @ carly am JO adm, atl attatied vale abou to 
WUT wth Cneredadng pransdre., UNE the ataare Chresbald wat reached CFR: 
GW). Mollowing a petfod of poate bital depeanaion, (he praveda ot amp ctade 
aogientat han wake agidn reputed. AY Vary lt Che nt iimebun Eaten sty atid 
Warat dan, CE VAR pakatb dee be ecipare reanpotie rhessbolda at murtaee and at 
share pods te Agoda the efor in od peommage at Che datiedt gonteutate 
work modunt, At Che cortex, amphi tudes changes were oa funetton of Che nt tear tun 
PALUNHLLY, becoming Keeater Cor strony Chat for weak ttl td did Gaggene diag a 
changes Li exe ttabb lity at the eetebead oboe. 


Thea result duppart the concept Chal Che cxeltatary efbecta at high 
Premsupos deyrnd oh crgundert lon ob the bead newgatad etrewbtryy siete aa the 
prombee al poeutront ox tratary codbaterada, and poyhapa the hae et bie 
Aeon pout avadlable cor Geir oxprona ton, At the aime Cline the veer rene 
wt wetauree Lia the apinad cord, an well ag thie paronyainad syilkerdtue wave 
POLE HiME AOMOUATY reeard Eb threaghout many atrocities da the brad, provide 
strong ty ldiaee Chat HS doen not teive cv beer d ortgih dn dhe CRE. bertnhetal 
weevea, Che temromimendar Janet fang aid mide Celera Choma. bys on Che ut her 
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ae Par cotntant lew) et teaver ke Dba tbatt, Che amplicende ad che ato bow 
WELh tempect te the bare Tia et Che SEt ai beanes at depth feel faecal 
tation wax powerlull fy Animals who dtaplaged some fetal aptaela Gee Ce dom 
came). Fact litatim pracwods tle crfate, and perniata atten j thie tard i ttatien 
wiowly subaidua, N (20/00) wave undergoes especially strong (ded bitat bons A 
ntartle tuaponde (00 wa latency dn nvck te dend) ia common. A200 wave devon 
lupps at dupth aa a SkP dew tu a acrang nerve wtimobation CM maxdmal level), 


S$. The recovery eyelw of the varlous waves at dapth displays modut ater 
Mut Tarting inttiat tabibitien, witht later dactlbeations 


b. Karat SEP ova admttar eo welatie SEP, diy Ehuair form and depth vartae 
tone. The fpeitateral avaked pocentiale from seiatic ut mural oncitseton 
are adidtay te the vontralataral one Ui thode ahipe and yvarbations at depun 


#e The polyrynapoie codtexes Cin Auta foe TMbbabia) due toa wiral Gtoby 
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de ie t display wach high Caellitation - ner reeiproval datibttcads 
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ivan the data amd theory of Cevstebdd (1974) abomt corthe al melita 
for SEP, and trom the review by Bofyde amd Perh (1995) on the ageand sia patle 
wayn fet corsdea’ Topol, we cone dade the loblowlar Por shi at dept t 

be Loumtaedt pathwayk Cunet tens ace not dipatied at depth, uebttier ba 
veloc livoot atw lopalden, nes th aynaptie capacice of thanabert Cpauek ayn 
tit Tinkage at curvieal ur Ubalatiie of eottieal beet. 


fe hie beter of the eure dca) PoC18/ $0) waved at depth contd te ama > 
wtood ak el that au dneredse of chat dncuming thalamic scort beat valley amddor 
an dniereawe of Ce cortdeal exetoabitity stra exe Ghathon at deiihihitian, 
Suh variation can be due to laeal eortieal maddbeention, of te thalambe teat 
Heatlon al the Uidbamiercorttead ablations. 
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HC200) wave Ghote qreap Ho afterentis f) Cequite phys tontead analyte ot 
the euttteal aetividys 
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HIGH PRESSURE NERVOUS SYNDROME 


eventa respond quite differently Ce mandpalatien of the compression coud it dons 
and to drug pretreatmnt, The chaurved differeices are nummatised dn Table 1, 
Tn addition to che differences obwarved in the adult animal, wtudfew of matura- 
Clon of heWborn mice reveal quite different rine courmed tn the progranaive 
chanqi Lit wuacepeiblilty ¢o the two sadeure types. Since both wedeure typew 
are recognizable tn the majority of the mouse atrainw examined to date, i¢ haw 
been posnlble to undertake ktudlas concerning the genetion of susceptibility to 
Typy Toand to Type dl selaured, llwto again, the data reveal striking dit fer- 
oneun Ln genetic contrel af Type ft oand Type Ul convulatonw,  Mnaliy, radieau- 
tographie dtudlon utthlaing deoxyghucome to detect regtons of enhanced glyculy- 
ath promumably adsocdated with lovalined paroxysmal activity ln the brain of 
wnimalwy during Type lo and Type Il netauren reveal piriking differencin: = Type 
TY acieuruw fovolve large avean of the cortex aud mid-Ling wtructurew of the 
thalamua, while Type t sedaures are represented primartly dn lower porthons of 
the brain, including it particular portiuns of the aavending reticular formas 
Clon and che ventral raphé couponvitea of the upper bratn wtem, an Well an the 
posterior lygothalamun up tu about the Level of thu optic clidaam (rig, 1). 


Taken together, the data indicate chat Type 1 sefauran represent a unique 
paronymna) event, the prapartior of which diatinpuiah §¢ from virtually all 
conviulaante that have beet axplored to date but which show a number of traits 
which wumgene wome Kinship with seloures evoked by agents commonly considered 
AW acting primrijiy upon premynapede vr pomtemynaptic inhibitory activity in 
tha CNS, ‘ypu tT) convulwfotian, on the bawtn of thin vvidence, cattiot he cults 
aiidlered as a gpenoralleation of Type [ convuladonm, but rather appear to repre- 
Want a discrete neurologic event auperimponed upon the Type f convuletons, 
Udall y at High premarin, 


Under cercatn cireumatancen, threahold preaduren for Type 1 convul adore 
can bo dnereaned to the point where they cod ddv with thresholds for Type tt 
convalitotay giving rive to compound convulatana with aume of the characterls- 
tien of ofther, A pare(eular came dt paint here ta che offerte of alow comprinn 
woos Th Woe now appear that Che wxtent ta which HPNS Type 2} canvulutan 
throaholda can be docreaned (nthe mouse by lowing chy couprenston rite ts li 
Inttod by the potnt at whieh Type f convulafon threwholda latersuct the level of 
proUAUFEK at whtol Type 1] eanvuladone are eliedted, An (nterenting st tame lon 
Mh hae obdvyved dh the Spyigue-Dawley rat where tie KPNS wataugw mewn tn the 
ott teveada complex charactoriation, which partake to aime degree af thowe in 
both typon of seteures ohworved tn othe mouse, the nature of thin event in 
OLUPE Rad bY ubmervationa Ih the juvvitio rat: up until about cho aye of twene 
ty aya, two ddatdnet sed ered eat be recogniaed ti thta apecion am tn the 
moat, Pharmcolonion clindcal, amd tdinwtle chatactoriatled strangly nugget 
that hers again, tho flret setmure corresponds te Type ft wedkuren din the imuae, 
white the novutd eorrempotide to ‘type Tb wviauroa., Convulstun threaholie for 
these two evant converge after Che twentieth day of ago and, Crete approx imato- 
ly bho twentyentith day of Fite ony give elaw te Che compound wel are charie~ 
turiatte of the aduit. 


Hevagnitson uf the dit ferencen butwoen Type Land Typo tt we seures fovites 
reconaiderdtlon of the roaudta af comparative attend of HERB eonvalaftonn pub 
Hishod previoualy, For thin qurhowe, Wo Miagort that dt ta parttanthle ta ten 
datlvuly equate clintoalty obaweved "etoole” wudzurum with Type PT medguren, and 
“tonte” wedauron with Type Ul aetauron, Uesng the orfturia, the 25 apectea 
omnitiod ln ddd can be subdivided inte Clye eategarlens mouse-like - with a 
meee lO OF Type band Type UP) medaured: tated the - compound welaureny ant- 
tia utowing Type Th aeladred anivy plod an additional twa bewe well det fied 
votugorioa tov whitch to date elthor opty type TP ketzurod hive boon obaerved, 
ar for whieh the feat wedaure may be of elther Type Coon Tepe Th. Of the ls 
rutin tin oped emnindned, odie fall tn the Cteat category, three in the 
aecond categery, and none fn the thled category. Three aye ten fadl dives Che 
Naat, Undetorminate vatogorion, Ami the len speedos of lower yortobrates atl 
two hirda; Clive ahow Type El aed ured ontyy ane indy have atown compound aelnires 
an four fad tte the two dodeterininate categerbea,  Talde 2 ahown a msunmary of 
the oman eanvulitet Cipeahotda far each ab These drotipa, bagetiior weltte tbe pe 
Proprbiote atandaed diviatiog of Che man where adequahe numbers are avablable 
te popinlt cateulat ing thie tat tate, Perna of the Tabbe dows that atnang the 
three map type ah seb aur, meme bike Ge laure pat beri show thie Lowent con 
WH ato Threat pre eire san bathe alle computed aebeired have wut ant tally 
hipheer conmebatioo threshuldag atul attiada shew tg andy Type bl ae beueen have 
ronvilaton Cheestotdea anbatant dad by tigher Chast ebther of the other tw The 
Hats cated the peamib hh bey thant puerta thee am dat don al daw Hits conval 
Men tte EO Pee at ett tsetene pla ead Rea ee at fetve Go bee ae 
Itabdie te Che totet Chat bi neat ated Tawer vet tebpates Tvee Lt xedvaren, 
rather (hate type foaedeupen, atten are the (frat and only mantientoet ban of the 
ecouvebelve atte of Che PRI ULEferen ed observed within the order at manmade 
wets he AC i tatabbe Gb pat fo tlie prevaleien of crimped wed zuton mot bee 
Mendy ane Te pad ta sabato ty her dae eth Deeded of pt dimited te HPN 
conv tona whoo omibpertint to relativedy: rapa eomprenwton, fhe cons bderae 
tone ny cemelve the apparent contd tet between obaervat den revead ting a gies 
MPeAAT VE deetedae EN HPS duaeepeihi lity during mated dan of newborn rodent 
on thatcatie hal, aid Che die rede i HPNE conval atta adm pE Pht sty on Che 
PooCoagenet he teade With Cneteonding beads development yay the ather hated, 


Phe hata dee pede Phe qe et hat ate might eager tote encounter tn 
petite and ultsimitely fom. Tt ban been whown cegented dy that WEN conved 
Stone ohaeryed aN metor wed einten tn var bon peiedte ace ener al ty, bat tet 
dover tabby, amanedated with op trdral seddures fo leads Caken Crom te andy 
ap Ute rab wand tatee A foature net aamen dated with Type DP avhrures dnocup 
mores ote bbe et tere tattle cemveld in fa mquereed) and Miekum mankevn are 
not anger dated wath any recognteab le chutes bao beart rate, while Cype bt aed - 
Aue th the mouse, ane bb ae the compound wedeuted dn the rat, abe aman da 
ted with a transient brabeeardia mere pronounced tn the formes Chan the latter, 
ANAd, On the iouee diploeylbydantedn deed not pritect agabiat type lb wetruren, 
hat mathedds enhaheod type EP convubaten threstolde, te date, Chia trig: tue 
ful bey bond ter tevate HERS convibedon Chregietde Ut the minkeys Tn genera, 
Type Rl canvulatone ace beaa depemlent: upon compresaden cate thao type Peon 
wilatona, Ph tha tie petite wtudtaat from pbb podeit ef daw, HPN cotiead 
ehar thrtafalda tatve been found te tae ne gtily ac epee tar eomyer fon pate 
thonyem, Abfogother, we cotmider, therefore, that dt be dtkeby that the SINS 
olvababond ohae syed fo the apie) monkey and th the mae aque cep teant a 
Hetbedyets event onset nee ly compart he tes Evia be tater bie bie monies. The 
ott bate resotutton of Chia queattan Wh) have te be debepred intl) raat beate 
Ktetplibe wmpertmentio whbt utve provided ab omaggrdite of embaniesed ime fital te aetlvd 
te In tte moagkey brdo comparabie te whal fe nee knows for tlie meni atid bee 
maa, 


taken ther, the data avatlatde ted or dnd beate Bhat the comerdaten 
HWS Cnvelien pee Aftab tet tacbedepys cveutery Cha fbi at cobefe de 
ily ta dngelve Inter berome with Inhthiters activity dn phe ¢ anieh tee ba 

vel ve retest deop at pie tara exhorting Prem Qa Latin neem fee ceatrab ved 
Lotenal atpeetiee ba the Afenceplaten, dhe data tar thesipet se wnspeat bluet tibia 
feta the event ceapendtt le fer APG conve ipa tems be prdiwities ated 5 tea 

hada dor Carther detailed laveattyat ten ot what te tes awed b ped tn 
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Table 1 
Differences Betweon Typy ) and Type 11 HPNS Seizures in Micy 


Criteria Typo Lt Type Ut 
Clinical Clande Surat Tonbe/elonie mequeancu 
KRG Little change 4 to 5 fle spike and wave; 
pomtedetal wiilence 
Hoare Kate No cliatigey ho AO-9OL devrvasay atroplie 
atropine offuct blockud 
Conpromaion rate Very (k= 11) None (ko ® 0 or negative) 
Dependence 
Stradn differencen Marked Few and amall with one 
wxception 
Phenobarbital Pratvetn Protectu te a much greater 
dugree than Typed 
Dipheny thydatuin Bonwit iron Marked)ly protects 
Teimat had done Synndedeed varly, Protect marty, no wtfect 
Protwete mlightiy inte 
late 
Howery bie Senmitiven, vay, at low Ldtthe etfect 
sompremsion rate 
Ontugenotle Matee hore Kod wane Matilde change Crom beth te 
Chat tewhse ls maturity 
Spinal antuat No wedrurem below Rulauron atmo in Swolated 
Crannnect fon, pars of spinal cori 
Mortalsey Rome 29% 
Table 2 


HONS Sedasre Type and Convalaton Threshold Prenwuron 
Tt $3 Spertdh of Marte and 10 Rpeedex of Weta and Lower Vert bration 


Manan Birde and lower Vorbobralaa 
Type x B, Gat) % BL (atm) 
tat ft) Thee tH) “ 
Conpd a0 96.143. 10 198 
11 ony 0 . 40 LMdtiy eh 
1 oouty Vs mA? ay Aa and 14h 
forte 1 oh an wae 
Mean i Catind Wath.’ rb wtiee 
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igure lo bbstitbut lon of relat tye dent ley te feging at Clb mbee Sol liwing 
(VA deoryq gros fejeet lon tamediatidy adter ettbor Cype tor 
Typ A SEAS set pae 


i imide Ne 


naire det bin indanetronent Saeepachintintey 


SESSION XVII 


aihy 


: Mong, RP et an AUN 
Toohtay te ola ht aed We Japan Yar the STence ant Tecineloay Center, 
Yovosukay dapany State Unity Now York at fuffAlo, Buffalo, Now York, 
(HS.AL University of Hawadf and Irtpler Avmo Bedtcal Center, Honodulia thera dt) 
USA.) Hadoya University, Haqoya, Japan; lobat University, [sehara, Japan; 
Undversity of Occupattonal and Lavtronmental Health, Yalata-Histthu, Japan, 


aaa aaah he Matsut, Vy 


Comprehensive studies on the energy and body fluid balance uf 4 diyers were 
conducted daring the course af as ideday dry saturation déye at 31 ATA held in 
dulys September, 1979 at the dapan Marine ’cfence avd Tectholaqgy Center. In this 
dive, the chauber terperatute at YU ATA was maintatnad at about UWS and the 
Mop at Od AIA, 


A, nergy th gr The ciatly culortec databe amounted to 2,knO - 2,000 keal 
throughout ‘the diye, the body weight decreased hy /00 um over a ld4-day pertod 
at 41 ATA, and gqraddally returned te the prodive level dusting Vy days af decom 
presston, Up average Qe consumption ot rest showed no staniticant change at 
JL ATA but decreased slightly during (he decompresslon and pastdfive (LATA) 
contral pertads, The RG, viduns remained at around 0.85 throughout the dive, 
The ree tal Comparature decreased by 0,255 darting the 4} day compress fon per fod 
bul veturned to the prodtye level following the completion of Gompresston, On 
the other hand, the mean son tomperature decreased from the predive leyed nt 
UDO VC (SE) Co Fe, 20, OC during Compression, leveled of f at about 32,2 
during eaposure to SL ATA, and then gradually returned to the predive level 
dur lie decampresston, 


A venous blood sauple wis ohtatned porlodtcally from each diver at G20 
ast, during the dive and was centetfuaed imyide the chamber, Subsequently, alt 
serum samples were analyzed by a 2Mechannel VAC Chequential Mul tiple Analyser 
plus Computer), 


The qivease level tacroased trom Wing jrediye te about Lode dur bid the 
second worth at QL ATA, (oliowed by a return te the predtye Tevet during 
dorompresgton, The teialyceride loyet also increased teanstontyy bron Obie: 
prodive to baamg. of the third day at SE ATA, There wore fo stant fituant changes 
{i the Jewel of cholesterol, wie aed and bilirubla Clatal ami direct) dur tan 
the dfye, Gu the other tami, the levely of yardous intedceltadar vazyoes (eins, 
tot, abbaliog phosphittise, SEPT, and S001) increased continuous ty during 
compress ton and the warty J) ATA portod, ahd thee Leveled otf, Oued dinate 
presstony only the Lod deyef retuned to the predtye level, 


i, Waly Uli Balance: WEEK the onsel oat carpressdon, the adn Paw began 
i eyhgnd tantly, The dat ly urine flow tacreaged Crow Talo? ad 
prand Vy WO. 1 ain iat throughout Une oy ATA period, aod then qradually 
deeseasud to tho prodive level durtne decompress tan (iia, 2). Altheim the 
shove daerbake th urine Plow was accompanted by a reduction of arian osuolal ity 
Cfrom 770 Lo about e4oqniivn/ bay Ue osmetal clearance wai conadstently higher 
{ Wo pat 4) ATA, os Lompared fo the peedive portod, An tierease fn the 
mace lion of Bt by and ured wos Fargedy respons thle for the abserved tierraie 
fhopanolal clearance, Tho qhomurutar titration rate: Ces (tina sed by endouenanas 
crogtinine gloarance) decreased by Wed at a) ATA, Tt ts thus evident that 
the obsurved hyperharde diuresty is petinartly duo to an inhibition of tubular 
reabsorption af both solutes and water, there were at least S07 iereasoy (t 
tw fractiona) eacrotton at filtered water, Na, hy ures and total osinat te 
mor eleg at JE ATA, as econpared te (he coreespond tag ceadive values the 
cotculatod (eo water cleawance Curtow Glow minus osmolal clearance) rama taed 
at about 9? coo ml /dey thoughout the dive, Therefore, (he standard treo 


water clearans ed (fron water cleatance/aqnolal clearance) decteased sfantticantly, 


Indicating that Ue frre water eeabsorpt fon fram the collecting duet mat aya 
ho reduced at a1 ATA, 


Portaps the most disportant finding fe thy present dive is an observation 
that (he pattern of dturnal vartattan ti urine flaw changed stantt tantly at 
(VATA, Whats the dat ly urtne flow was measured over 4 successive tntorvals 
(OO 1 2bO, VOD TED, TOO. T90N, and 190060700 Be neat morntng), the only 
Hittermnee toourtne Clow betwaen TL oand 3) ALA was cbsorved th the overt fayht 
eninphe Colt ited durtag POg-0700 tie), Tether words, Une observed fherteate 
fn daddy uediie Cow at ab ATA Could be accounted for mosthy by the correapond. 
toy therease dnowedne flow at stant (ta, @), to fact, despedte the overa tl 
fhernage fo olagdy urd dlaw af CATA, the ue tie flow dur bog thie diy t ine 
tended ta deerodse toward the end af dhe a) ALA per tod, thta hyperhar ie 

foc tarda was Bok areonpanied hy an ineredse fh the areatiatne vacrietion taf 
was asin fated with amar (neredse tn the acre tid of asthe Kubstate es, 
However, the oyertdqht neqative free water clearance Cetded tooeer nase af 
depth, Uidteat tag that the free water reahsorplian ty abs suppressed at pight 
at VATA, Abthouyh the iechanivan for thos hyperber de nectueta tr onot tear 
at present, fb ds tinportant to potat oot that the dtyecs bad te wake up at 
Toaat ance at ahabt toourinate, thereby digturtiny thelr deep pat Corn, 


As atated eocdior, a marbod facreage fh airing flow was abvaryed with the 
graetoet compeystony whith appeses tobe respanytbte far the deyelagmont af 
aetld dehydration (see below),  Ubty coupreseton dfuregth was ment arbod 
duriny cobpreyyton ta 2] ATA trom JT ATA, This compresyfon dures t4 was tot 
accompatttad by any Taceerae fe Creatinine or osomdal clearance over the Level 
observed durdna thie qarrespend tay Cte at the predive day. Sits dad i 
thdteatos that the free water ceatarpt dian Gh srmedicns Kappes ves die tee 
cumpreys int, 


Dospite thie gaasence of a austadiod dtucesds, the datly water input 
Cire Vaditi Che timated "water at oxddittion) decreased from 8000 ml pee tye 
fo shout 2, Gee? AO ml at TATA, AG TATA adr) the total semible water 
muifput Cirtae and fecal water) was ) 600 mb /dny, aiving a senethte walor 
fitanee of 1400 miZday, The Patton value correspanded well ta the meqsured 
feeorsthle water fosa Cb, i mi fdayy, At UL ATA, a combdnation af decreased 
water Papal and dacerasn apoythtle wates output Tre to a GOT redue tian fo 
sreytble pater balancer, However, a corresponding toda tion ta tnsensihle 
water dows (ta about but anl/day) was observed, these findings, togothor with 
the fact that the body wetght decreased anty slightly (are Henge fontte alee 
that the oymrall water hatsere was fairly well watntatned ad v1 ATA, Tn 
foot, the seri protetn concentration as wet ay the tlaod heme labia content, 
the erythrocyte count agi tha hematocrit t catte showed a tranwtent inecpase 
only arden the party que dee at UOATA, adten wtetecte they eo tietd ter pened tye 
levels, 


Thoye Cindi ngs tnd teate Phat fhe dt es ts alee ved deat bap a precLeanereed 
tepegare te Ue APA mag de atte thoted te S) ae dnbthtftan el Levene ibd water 
Voss, atl O) do Poletti ef the Vabalar Faeabhotpt tan af sebertes ated gator 
sf Glaht, However, aw peas thie mp hg se underly sey ine bypertting bef tare 7 
canobat de propaged eth) a come pti ateatys bc ub bar, ANG, adie tera ate 
pros taqliadia boty completed, 
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METABOLISM AND THERMAL PHYSIOLOGY 
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METABOLISM AND THERMAL PHYSIOLOGY 


VOUOMPETER: Mobi th dbs leNbb Te MABE RATED PRETO TTON: a tiv bie 
TEMPE RATOMD CHANG. ae 


Rheaover ab wee ldont boa das brug ay tom path ta fe Cbie Does 
Be Lent auppladen almost the fa pat qiestian Co he anawered ba 
trea Daarneg eee Ura dd eae cuuy bya Tits aimed bon tas beeen pet 
fo Che modivad aappote teame ii Aberdeen aot with North sea 
(otipotidiiros dl oabaut fee the only Yue Awe cm he Mot tone". 
thowoukd bo very uated te tte a rapid and aeeniiohe moma of 
cat liint big the rite of age ob hudy temperature teom wha toy 
foele are know abou) eovbbanomntab eonmdtt bere, Vie bas quspeur 
repep hy a eaipater pega dose bain Ge give a rapid onthe 
ontbmate a rade ot change al body Comperature tebe lags aeeiders 
CUO Loy Pbabienhtat comp pt boum, Choe prapram ean dine bee 
tae te prude datbow eed dag daely bempeta teres Doo we bele erage 
UP CE POIMHOH CT Combi t tena nied toad ite the dontan of 
ame riloney leat mote ta, 


Ube eatnpiter model quis bate pigs ead aa biga to dese cibe 
(he bie oaehiseyte pape nen bart wets Clee Daddy ceed Ube ene} Gobet ty 
A todd vested bh thts bay, one bt hak bao proved tebe bas 
ACen WEE eager mort eb muairomenba ean be timed te pbedtet 
ever name probe bade G2 condi bans Chad cid a mosted 
cdo tad Co tie omg dea Gee bat par abet ieee Crna 
Hecroamr chy Tae teed tang od cdi tone 


beatae bon of Cle phys tend pacatee tie tot heb boy nbs tates 
Wok bee wherever posal bby fy Pe Perenes: Co tate Chienmordtynd de 
Petietplon tte the ubaene a? peliablo exper dimatal vadsien Seam 
AP flee phy aso Pogbe ah pada eee have been Shot ent bm teae? beiw 
Prom Ge Ti Gerrine nn come tive beet mena, 


Herore a Theoret teak mode d cai be ised wh tl eonthdener bt 
WHOt tae whew Lo deer bie necipaboly conde tae wlibe de aie hiner 
Vie date dart be re erecment whl whotevor exper linent al 


Weereastercrntenn Ce Quen er Heer Merete, The etetar Cte teed (ibe ude b wuee 
Cotte ted bron Seb byrne Cake bina peal Gi Cra bay ected espe b tains tied 
hve to dep ite to fun meer, Heetad Cemperatures cand arty 


OXYGEN TOXICITY 
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PUN Marne d de, Cider 4) FRAMED 
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Bed bod vetted peeked EV agetit a, 


Vie ho wh Fev ot pte thon abaetvedd fo oteerit expect imental data, fee ant 
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te OM Ry Oo eat htt leat dy a thghed gbeter ther tiaa Gi tid, bet 
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CO ee ee es YO 
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Brags act ny PAH A metabed pam tne Wedb peeber tive as tbet albecde dl b 
AWA ftaelb cequdeed a istpth coneenteatron cd thre mtinyine we gel ogre ud b j 
tapther GABA Liane atiane Fobp bet CARAA Go Ai ptepel tertte apt) slow 
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SOIL Teper Citra went mdb ier add Pad geet bande age te 04 

boars bransrrteed eobebh Obie weeras meth Ceeteed Ub ong t cetah 
mF ED ty amd salapee Che cemcoanente od tieriue) comfart 
sabi ~ 


A total ol U7 i sinta kets were aod to pelite chamtar and 
Doky Cenpecaturea to dep tn tho fabbaw tae retot tonnhipe wore 
depised Pot divers knew (a bo do thors: bahar, 


Bay = Otte ener Cempecitirea dee resi hy Oak for pach 
the theredae dro depth team 2a 46 th bebbox ol tine sui face, 
Strbie time chamber Compora tired boereone by UU Pe metre from 
ovubtace: valiip of iF, 


Nene leely Cemporatutes (ig) were cielo aeecord ton bo 
Che rekid benedy igure 
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KEFECT OF EXCESSIVE OXYGEN UPON THE CAPARILITY OF THE LUNGS [TO 
FILTER GAS EMBOLI, B.D, Butler and BA. Hille, Mardne Biomedical 
That dtute and Dept. of Phyadglogy and Wiophyaics, University at 
Texma Medical Branch, Galveston, Texaa 77450, 


the pulmonary circulation, aituated between the heart and 
systemic beda, has # secondary role an a filter for blood-borne 
particlas carriod in venous blood. The effectiveness of thin 
fiitur haw been oxtabdliahed (Heinemann & Fishman, 1969) and 
reviewed axtensivaly by Chan and Yang (1969). The ability to 
trap venous microbubbles down bo 22 ym under normal condition is 
ovictent, (butler & Hille, 1979). However, impairment of tho 
tiltering ability by overloading the vamasla with gam infuuduns 
(Oyama & Sponear, 1971, Mandlebaum & Ring, 1963 and Hutlor & Hilla, 
1974) or by the uve af vasodilators (iNitlur & Hilla, lye) of by 
chronte vaposuren to okygen (Edn & Bueller, 1978) has been 
Proportions 


Profonyqed vantilation on high concentrations of oxygen may 
loacdt to @ progremasvo aoqhollaw al pulmonary pathological ovotta 
atten including cedama, ateloctania, airway dotlammatioa and 
pulmonary hypertenwion, he extent of pathology and progromaion 
to a@eute pulmonary damage fa deapendont upon uth Cw partial 
pressure of oxygen breathed and the duration of the oxposira, 
Numerous dnvestigatorm have examined the vardoun hemodynamic, 
binehemical and cardippulmonary chanque assoviated with pulmonary 
oxygen tomicity ag diacumead in the uncelient review by Clark and 
Lamberteen (1971), The ume of oxygen for the trealment uf 
var dour énfections and traumatic dllnomdes, dneluding decom 
preavion sicknwaa, im widespread. ihwover, tecognitioan of the 
limd tu anc hagatde dm omnontial, 


Thi study wae conducted ta @xanine (he effects that 
pathologse changes caused by hyperbaric oxygen exXpomtres can have 
Wpon the ability of the pulmonary clreulation to murva aaa 
phymiologdeal Filter for venana ade microsambold: 


hate@riale. and Methocte, 
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Hrealhing oxgyaany Charaughout thar caggan dimer The antia la wor 
Alo owml to reg dee apart aneoun bys 


The or iyht fomorab artery wan cul town fer plaeoment ofa 
Ploced vat hetor fos mondten big bbe praia atts thee Ubobae be 
Hep te wh leo Awan tay Chermert i batier catheter waa placid pn 
the Qaeda y TE vba a Ul ewe ots Vie sp deht femerad wean, 
Paecbbae Gant put Wan obtatned anti: the thermo i tat den Pech dyaes 
Ohee dnaerted, alloof the cathetorn were ableawml ter back godt 
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twa Anatyaer PboO),  Artertvl and venena Feberesdd grb eres bee weet ee 
taco ded umn BEd tarel Debored prainiee PE eaieeda ene, bead yee 
Ae) PUL VAL Hem Weta ateaii need from mice viene att mart be delet 
wamprlom waking antl fennel pan ane Lyman syatert cladh taebers, 


Arterial Doppler monitoring waa dinplemented by toann 
STEAM placement ot Ao talle proton over thar Lett tamales 
pep itead artorion and the tbaht caret at arterys Thad earn 
ced adtel ndanab fham the Dapp ber peceiiedet Chor bed be AV Era wate 
Hv ora md inp steed Car recerdbey, Par piaht emtet deb abbey 
nften pequited dianeet bon fot proper plsecoment of the payed. The 
bepplee prehen ware held in pombi ten with tart ¢beepn white haere 
mmpeniod Indegondent ly ot the dark at eveteb ley fer pte ant tag 
Achefa ta froth (roma body movement, ten the naragte al 
plovedupen were completed, comtyol ineasadenernt es were Lakeb fst 
ef h inbrte ote ab tow wtabi dt ral berte Al] yeby ae sdeephe ad qertt 
mob orn washes ont ene ly beerefeee dea ein tate Ponti dp teed 
Deepen Met ted pet tla paredue ftene grt end itr rt bea tmp g 
Int-beted aed) fod abr embed pat atiebtige hitve been prowl y 
Fopratedt, Met ber N Mit ba dds, 


Ferd Dewwetrsep Chee cmt resb park peseba, eb Cderr rede deeb rth lee -pan 
Jou} tga wren Pivbumed [ides thee pb bel cosh bee dete wee Dereste treed 
Labbetn el dott ere ve pp dertet bin the Gabbe. defer iene gates weet 
conte ctbed by an ttamieh yauty at nather 2b omd te, of dy, sot 
tn wet vubprte te, the wip eeats 
wef modu pore tb at at ad ated at 
* Pept potted eee tet ee pee cet be 


Wefan  Whievty Ehpes epee ie 
mac EEG aed whl an res 
Imwelpd to aut pay pentonn 
tbarelspa tagmt ebogd. ado ome thaetog. 
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OXYGEN TOXICITY 


Kkenulia. 


In fewer out of edght animate ombelined on Chim study, 
Doppley signals from arterial bubbles wore recorded, (Bea Tablod, 
Microbubble mivus ranged fram 14 ui to Gl aim while total gow 
volumes ranged from o,Jd om ta 4.28 m) toy microbubbles and 10 inl 
tor bolus infusions, helevant changes dn physfologteal porametein 
have been recorded, Mean arterial prempurca decreaxed from ba? dnn 
Ug to LO?.3 mu ig or by 27.d4% Crom conti vel. ‘ontre) value are 
{hot powt-orygenation, pre-emball@ation condiciones Pulau proeaure 
thd heart bale chanyua wetn relatively minor, J.25% and 1.0% 
feapectively: while cardlac index and mt palin volume dectodaed 
wigndficantly « 46.21% and fe. dds reapectiverys, Mean pulmonary 
abtery prussuve showed a lignhiticnmt decrease to dd. 50% trom 
control while moan pulmonaryewadqe preedurcd dropped to a yvatue 
uf 2.09% from control, Total pwimonary vadeular bealalance 
inereamud by 19,158 from vontrol, while breathing trequenes 
dneroeamad by 31.56% 


The phyastodowseal vhangua for the four antmda in which no 
artoriad Doppler aiqgnala wate rucotced abuwed to might bboant 
vhanden from eonttal values 


Hy seta pon. 


The wee ot the Poppler technique for cececting altardal 
bubllea had been piqerouely Conted ina paevinue mtudy Cutler ft 
Nilia, 1979+ go the resulta dndte ate Phat oxeomNdva ospoKuru 
te oxygen can cate the due to reload rapped venous bubblias 
VNawover Che ofleet te vartatlo, oa keen Lh the tate, and door 
bot dppead bebe primarily ansoctated with the hive of bubble 
Hiitered Prom the venous toluth ta the heart and dunga.  Uhe 
Pobidae phenomenoh de untikedy bo be a primary uteerst of aayqea 
but Gh mete Tekely to atime Chom the patho dag bead edges titueued 
by the oxygen.  lndeeds Chee were abaer ved upon mer ameopie 
vksninat eh although there was hoo obvious corpudat ton bot waren 
the pathology and the abiiity of tha part dutan tung to pata on 
trap venous bubbles, The oxget pathway uf Che bubbles tr 
Passing trom vonourd to ater ial ayatonn be oben ad would 
Wat EADt OUCH mote Catena ve KE dy 


The delay th the apprataney of attotial bubbles tod lawing 
Vonoun otbol bnat iol Cle Wo mdi, ) PR MEME LAE Coe Came reeueedout 
When olhet faetork ape vad Co compromise che dung aa a lube 
trap (it dor A WEDD T2), Mde dhetber ben Chat the nents tant 
coud be tone compo Chan nimple Ge Ee rat ton ated may raved ee 
omit, a himoral Peetad or a phyaded agent much aa a mb tactant 
Whom fewol ba known tu ho changed by oxy potaan dias 
Mradawolie oto dalay Vth), 


Whatever Che irechantiins howesier, bt 2k very men boun an 
HPQ bee Pte Una eeewA ve expomite Co oxygen cat back litabe 
the pideake of vente daldden ano attertal bbood, wnpucaal ly 
Whe doe thany otherwiie anyinptomdl te veroue eubldna ate gequdan ly 
‘Aetertod tn routing dived. Although Chin atudy diem not pormyt 
WH Ce AT IME how deh exp R ie dn bee atiehy, FE kee mine 
Hon thor tad paltionady tebe gty bane dy a bie ab eecunpt rien tan and 
Head dpe tig Che hate at the Tung mont capetodbdy when 
PAVE ast banal coogi thetagy bea boat pig ob eater ad 
Vaimt deta, 
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OXYGEN TOXICITY 


SUM OWSERYATIONS OF ONYODS TOXTOTIY GH GUINEA Mies PXPest To cask bikcees lane, 
wot, BP GNYOEN AL TOADM. AG 2 Me Ree and HD. Ktadley.  avit Mead bead kee 
svat de fast hate, Kethesday Maryland, bebe. 


The hlstopatholagioad changes reauleing Clem uxpoaibe te tokte leveda ot 
lout oxegon are well documented if mat aud many exper tnental antinala.  Uewever, 
Ure are mio capiels of the toxde avndrome that are tot fable waderstiood oy 
vomebved at Chin Cle One auch ated te presently belong foveat taated fn out 
Jaboretorye,  eoare whudytog Che pathologie al feeta and/or beneldts of cont tad 
HW ONYREN broth ite of wardens inteentetent oxvganeair selodules, lhta report 
fe deadpned (a devertbe the wcanndng electron tleraseopy CSL obaerea than of 
the comparative robe of itevelapmest and severity eb pulmunary oxvven texdedty in 
wulned plas wxponed te continuous FOU%, WR, ar 244 oaypen breathing er adr at 
TAIM. Cho atady waa condae ted on young C150= 300 yin pudten pits divldedt tate 
tom areupal proud Cexpased tooatr), praug 2 Ceapeqed fo LOOk aaegend, qreue 
V Cexposed fa 854 oxygendy and group 4 Geepomed toe 25S aavgetd. The expomte 
Chien ranged Crom 24 he to Va de. At permlytermioud tlinee dut tag phe exposure, 
apd ol anita ead removed thom the exporters: chanber. Beth cori ia were a 
unthet fad be fotraper dimes! fifeet tan, One antiad wat timedtiacedy prepared 
tor Wtstopathalogdead examination Ciight mferokepyy ale Crankmdge ten elert ron 
Wictotvopy) by Entratractioat Patuaton of Karoerake Ss Cixatl tee CH paratormaldes 
hd aid $0 g diettraddehyded Mat bered with nothin envady tate ata pier diy, 

The og tend wore er debe de padad defeat and coated wlele a heavy medal Cpe bly 
pabladgod preter te SeM vaaetnat Gone the aerond animal wae dred beobta din the 
quVeceGil te adr phesautyevo lane eutves oun the dag pene Ge porparat bon bear 
Hlatopurt herb ied ated lone 


{he near emett of the abe pramare volume corven tevedbed that atten 20 ht 
eb 100s og en mapewuie Chete we a Ae reduced ben dn Tung camp Geter, Ln ates 
sabe beoathinp AS? and 29) exegon ted lar dee reamon fh conmph bane e wore rated at 
Ay awh DO hey ceqetivedva Cvebhoaal int tation and detlatton of the lirgue od 
vats eh tdi aver Cole Phy cated aeme fis teaae bap liane. Theme 
tie bento changes wore daeberpreted aa red beet dag an dts reane fa bbe nit Gane 
COTO CM TY 


the Fd iat patil de clang were reved Tn oindinabe expend ta lau! ogy 
wee fer ab hte Gres Fem ban fie tated ebb bypecem fa amt taead dine pe tect) bam 
Tbelteee or CMe meee ol the Pas Mgt parte ot the Longe appeatid at ebathes 
Uestopat ete le Leadon abaerved be Tepht mfberedeopy fhe laded bin ad cotigesct batt 
AE ETE Lert bad ead whe be iy Heappeared weedy ly SOL exdintiyas 
Liety the conte db atiiodas hah avert appesr tin lunge CF dt By sell de tone one 
Pewee to TOD ayn ben abe presented wetdem eat genenabtzed Chbe ken tip et 
tle al Ta) septa ated prominent: conpent fon ot aly ap veneda Cem died he 
Loaf obaerved ather fb be et espemnte te be. ygee fie baled tater detal 
edomecinl Ont bdeatbeeodar heme elanies AD Let 20 ne oer TOU exigent espindte Une 
pat behayphe changes wore charde tend aed be enter ab teed aeetimtat din at a pebatatte~ 
Tike bainlabe Gi the abet ape, Tb msudate either Eid abana’ aisonta 
Vpbe Cry Leakey arn, tite tepelageaey tid ae velrbor geben Ube ty Ady te Eder 
SHOTELOGL bat ad Uype Ee geamdae preumer vein OP bg eb wan abwegeeds Lie the 
HOP Pa hen Ps pe EE peume: va ate aoe Cat WEEE The ae pet ban ot nats 
Tater tet Eye pion pied Agta Pre ROTC UCT Oe CC CC 
avtyed Phan ate lietatdhe tate, 


Khon compat ing Chee oie an weviedte ot featona pean tn LO0t, AN) anid 
7h ny ken eopemibens, we oohnervid alter conbebarion dh the doveloqment: of 
Teton Deh be Gime of ea pemire and conerittat fon ot oyygen. Per exiting dey 
the Coral Uv rote OF Strat Chad adem aid congead Gn Ei the AGT and TON angie. 
qube groupe were at Aa he and 100 bry beapert ively, Thea wate changed wet athe 
moved ah AB ht tthe Tot coger epemure qneup, bute nha clan chap 
a terterd ty macked tnterar tidal mdoma, alveolar exudate contatndag flbs tay, ate 
ephladar CNt trated wore Pert obaei ved di tha Roo eg 2 dopant REape at 
Wott PEO WE, repre tively, Agady shit lar Tem tene were aloervid at 20 ta dn 
the TOUT este pede Eugen, 


Abtet Che Cott bal onmit of mevere bang beabena (t eaeb gto, the b bate 
feet bowds aan SOM tC hebtige Were tint tat fa add extended: tte erposice pheupre 


Iho UT the Pew Ee PRB mE eily meget tcett cnet T 
oat wever tty af parthaelay ty eeasgeen tewbe st eae abe peak la fo 
Toby the ceneentiat ten ed oer atl this bert fet ed gepennpe Ue oe 
tebe a vet beta bee ad fe teed fet Gravee Peat beg Beige ewer pelse Leeyy 
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SESSION XVIII 


Fly, So Alveular wvptal veawal congestion 
after 1002 Gy expumite for 48 hyp arrow 
(RHlwd) X 1,000, 


Fins 4 Abventat Ethroeedlulat exudate Nine S Alvpolar (ibracedtular oaudate 


attv) 100% O, expumure tor 20 hr, after LOX 0, aeapemute bor 20 hing 
Y Ch ibelnd | atkow OMBCADY X 600, ortow Clype DT) granular prune vtwd 5 
Xo.) ‘als 


eve Ye ve 


WHE URPUUEREK OF TALRT GAG CONGHPRATION ON MULMORARY OXYOLE 
WORICLYY: Halls Powell and jody Punts Pnatitut Oi Plunmadiain, 
boutuehe Forsuhingd= Wid Virauelvaiitalt fr hutt+ und Rauntahee, 
HonheHad Gudemhigy, Wat cormany. 


Y, TRTRODUET OW 

Thy observation that ooxyoen at higher Gian formal prownucu 
han a dediterteus effect upan lub tanaue datew back Co 
Lavolumior, Two effocta ate qanerably motuds he Cheat, or aweate 
oxygen toxtedtys beddan ovcur@ when aaygen tunnton de loan than 
thtuo tote. Horo a howPolagdeal Component GX prominent with 
eoUvULI Onn Oeur dings, bt wan Baul tert who, ti PH, Feb et bbws 
that tie tomde wubatance ronponmible Cop Uhbn contiad meryeun 
hystom edfact wank Che sagan th eomprenned ada Che mecond at bat, 
wocab lint chrenie pudinonary omyqen pose dty, waa fart denen thed ty 
Je Lop batin aihtith dn the ad a noted Followiir a dom uxpeamuipe 
when Lie Rsv Prebaure ba peeated than Ge bar, Th di pa ditar shy 
bboetind towabad the Pulmonary Ulanue with loath the al Ctimate cat 
eure, 


The Dittdature Cont alow cont be tiie ovidenes comeor nin the 
effect ob added aimounta of bert ta on eaeh of Ul we typeof 
Gmypren toxbebtys Added amountaet bnert aan appear te maat litile 
fob ittania on Cth. oxygen tomiedty, whied) HAR @ very EApde onmut, 
Although Gurnk (1902) aid report theruased lateney to eonvua ado 
when Lelia wae adding to the oapdat an dtd Aligubad at ak. Chain 
with omyybn- abt bose indoet are, 


Thepe doen ox pot mete uRperlingntal evidopee fi the Let ataee 
Algo (hat (hetoaaed ameninta of inert gam Web) tit dae the cur we 
af chropdie pudmenaty oyen toaterty. baminrtanen CYVs5) pepe ted 
the beneficial offecta ot tntetrapt ian at onyoet bruathbng by the 
AUDA Lat ton of comprowmad abe. The early inveatiqgat tone od banpend 
{V95b) Sridteatad Chat rode pudmonary camaqe ino yubhed phew war 
Peducud by the preemie of pet gaa He postudalwd that. teoa 
beat emtent, the chionte lomae ef becta at ompaot were tho pemudd 
of a dorvaly biphoeoegyet tension Tn the Durga Noman and oe 
wepkerm (9970) found that pulmonary damage di rath aad mice wan 
rackueod whe breathing @ aiven moyen tenkion with added nitaoden, 
hretection wal not found when ayatomie cies bevels wera padaend 
by tha addition of carton moneide to the coe, although anemia 
Ail julionatly denervation were found te be protective by Monn ut 
4). T1976), Webbed aint Powell C9972) repeartont a cibuet lan ot 
pulmonary texdedty bh orate when ebiber hebbam oon ngtroges wan 
wdded tooconyden. Ke protect ioe of adie attyeqah was ne er, ae 
recently reported by Mokltha and Rahn chert, Lia troaelmg yl atady 
with mire, 


Folmonaty omyyen toabeity WEN La pene AL Ly cade abated by 
Vi mati prepared bey Wb ghd CPA adel Ube peat Le epee 
fa "Unst balmonapy Onyden Tomtedty Peemea, ca Ubdte fog whip th. 
Hawieally, one UPTO id equal te ont bar et omyqgin bieat hed for one 
inyhite, Am bt te ktown that the effercta ol pulmonar, omyyet 
fexteit, appeat mare rapidly and Pn a diapered tna inane bt he 
Vie fame) pet pA, tbe LAD bet tied pe yre 
Port lenateiy waebytit md, 
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SESSION XVIII 


The end-pointy for a apecitiic number of towicity donas win 
exprenged ap a roduction in the vital capacity of buman subjucta 
in addition to uwuch subjective feelings af BauBoa and fubsternal 
burning, two of thu momt commonly oceurring initial evonte. While 
the alyorithm has appeared to be a useful one, tn our opinion 
it wuftura from ita inability to avoount tor air pauneo commonly 
ade in the final wtaygus of decompremslon, relative humidity, 
and yas temperatures also we quantion itn initial promise (Clark 
and Lanhertaun, W771), that inurt gaa diluents play a negligible 
volo th the development of pulmonary oxygen toxlelty, 


In diving proveadures developod over the past several years 
at the Jnutitut fdr Flugmadizin (Cabarrou et ab., V478), oxygen 
de employed during the dovompression phase with a Cime-webghted 
average of 1.9 bar, Thi Pepulte in reductions of ducomprogaion 
times of often more than $0 8 ovur other published tableau 
(Krekelar, Cabarrou, Fust, 1978) with no gubjeutive symptoms of 
pulmonaty oxyyun tonicity. Furthermore, mince the total de 
vomprugaion time te shortened, tha total number of UPTD'a im kept 
gomparatively low, Dy means of the omployment of oxygen-enrichwd 
yaw mixtures, the inert yas im quiukly vl ininated without the 
howd of the tong “onyyen breathing tail" normally found in 
cunvuntional decompreseton mothodi, 


In turme of the hormally employed UvTb caleulation method, 
thie meanw that most of our oryyen breathing dw done with diluted 
oxyyen, For a 140 metor for JO minute dive, only about 22 8 of the 
tonicity doses are acquired under 100 8 oxygen, Ho therefore wie 
to determing if there axlutw a conmtant effect of the yrsnenas 
of adiiuent yas and/or relative humidity on chronic pulmonary 
unyyeh tonigity, 


tt de the purpome of this atudy to determing with micu If 
vommonly mewauread pulmonary and bloodyas parameteré are changed 
when equal oxygen toxledty doses are adminiwtarud, that to, at A 
constant time and odygen partinl pressure: thy oxygen in 
adininigtervad alther in pure form or dibutad with Inert yaw, 
Additionally, the wffeot of high and low humidity in the 
breathing mixturo was alma atudiad, 


Ph MATRINIALE ANN MP IOU 

An initial investigation wae started to obmurve the grove 
affeute of pure diluted oxygen YW twank of aurvival timo, 
For theme studi Addit female mica (NMNT mtrain) with an 
avuraye webght of Jbib fay Grams Were Une ae BUbJecti, Tiwy 
were divided into yroupm of citteen each and exposed bn a hyper 
barig vhamber fittud with observation porter degomproasion wan 
thus not newded to dubormnine the number of survivors, 


Vas wan mippliad to the vhamber from prominad eylindera, 
Nemidual ade wae flushwd out quickly so that the wnd result would 
be wither 100% oxyuen (at 14 bar) oF SO NS anygun (1.7% bard/ 
SO Vndtragen (4.675 bat). The chamber waa conatantly purged with 
uithur of thew two mixtures, and at the vhamber pressure, flow 
wae Approrimataly 2 liturs/minute, Carbon dioxide levels ware 
detoxminud with Driger gas analymin tubeds the chamber oyuivatent 
Moy Wad 4.2 6 1.5 mbar. For the wnperimmnti with ebavated 
nokivity, the dae was bubbled through alr-slonas in walut; for the 
tow humidity cana, the floor of the chambur was coverad with 
wbiica gal yrahtalow, Halative humidity wan determined olectront- 
eallys The tdgh humidity merdee ranged from 90 to 94 8 while thu 
low humidity sevien wae batwaan tO and 9f 8. ALL onpordimunta were 
vondueted at cetmpuraturas betwomn ef amd 2s occ, 


To bnvestidqate the gajquehee Gf aventa dn tha poo-termsnal 
pertod, bloud-qae measurenunte and arose Lung morphotogival mhudiou 
were performed, Miva, th groups of th, were placwd in a hypusbiarie 
uhamber and exposed for perioua of J toa 20 hourW te aby of 4,75 
bar, A€ter oxpomura (with and without mitregen and at ntdn Ald Low 
Wuinkidaty), the subjects wore then removed and abloweud ta come 
to equddlbedum with room air for a mingmum of thirty minutow, They 
Werd then Lightly eneathetiaed with Nembutal, and blood waa 
eollagted in a heparinived syringe fram a amall inedadon made in 
the posterior aorta, Repetative naamurementsa wore then Immediately 
trade for }' and I siyg abn A blood-yan analywus, The lunge 
ware aleo ORGiaed AAA Bie dugree of adema oatimatud from the Lungs 
body walyht fatio. Grom morpholody was alan poted, 


(tt, REAULTS 

Figure { ahows the results of murvival time in oxygen when the 
vulative humidity te high, A diffarence in tho two curvem ta oantly 
fen between the 100 8 and 60 A onygen cameos, 


Figure 2 ie agadh pure and diluted onyten, but thin time with 
@ tow relative humidity, In allot the four vartationm, a mindmum 
of three triaie wan mada, wach with Ws mice, The pobnte cepramont 
the amos these triala: a total of 2440 mice worm uapd, 


A Wilvoxon tank Dum Teat performed on the resulte mhows thal 
the mtatletioal difference between the two curves in Fiyute 1 te 
meaningful at the po 0,05 level while that between the curves io 
Figure 2 de at the peu be ’ 


At present, our blood-qaa measurementa ara incomplete, Hagulta 
show that the above measured parametara in mice change with 
exposure time ae aleo observed by Valimaki (1975) and Sehifer and 
Citolber (1978). 


While the exact cause of death from julmonary onygel tomicity 
haa not bean proved, it im clearly evident that the phyatojodical 
changed Jaading to death are either mitagated or foratalled by the 
[nert qae fraction, Thie will be dfacuened, 


We, CONCLUM LON 

The resulta found thus far in mice do not allow one ta make 
adjustments in UPT) calculationa for manned diving. They do 
infidate, however, that in a mammalian system, simple 
valculations of exposure time and oxygen partial pressure are 
not alwaya aufficient to marsertly describe the degree of chronic 
pulmonary onygen toxfoity, Thay, furthermore, ayr with the 
resulta and findings of our manned dive experimenta which alee 
iiijeate #8 benefical effect of moteture and inert yae. 
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OXYGEN TOXICITY 


References will appear tu PRAVEEDINGS, 
Figures Land 2 follow, 
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Figura 1, Survival rate of mive in an oxygen jrensure of 
1,25 bar, und A Kaoond onee with an aqual partial 
presuure of oxygen in the mixture, The relative 
humidity « 90 = 45h, 
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Figures,  ourvivel rate of migwe dn mn oxygen preniure of 
To) DAP) nid a reond ante wy th An @qund poetinl 
pred@ure of oaywen tn Wie minature, The relative 
humiddty os deo. phe, 


¥ ¥e We ve 


WRALN GABA AND OCGHP Ab TTT ER Ub MP TAROL DG Gin puttie TX SVE CML URN AG TEE 
OFYORR TUXEUDTY Ae Wo Bada mth We de Wat ott dda and Could Pint thet 
of fnvitenmente!l Medic tne, Govsavlew, Untat ti, Catan 


Altetal fone (inured fy hth pte rte cygen COS (ie va be itis 
tranamilters Canmea-andnalatyed: webdec ABA, tre doneple ge, dipam lie, eietates 
nis} have leon beplteatont tin tha me bantam at cayygen tombe tty. Tt tk ond tbely, 
however, Chat (leer var tem ceubetpasnedd tern acl Ciulepetulint ty dn time contpal 
uetyous ayatens (OAK), bat mumt Cntesaet a Fone tena aud tate fem feve te 
tu modulate behav tur bn oa ba batieed manne ¢ finite, abt rat fan of ete ut ede 
Hentuttapamiitece by OWE cold produce al iatadanee thet wantd be nbd ewted by 
sotonvalaben, OF the vatinus geutattanaedttete Sepliemted be eye tombe dy, 
abby changea dn GARA mefated iam appeat oto tedate te dhe smeepoge vat tale ek 
abapived bn orrgen lartette thd. 


Staten the acide of avety teh fie be lisge db ved 
Ih eucilalary trap ee dts the cepebe! dim, hac tl@t bon ebevate sg CRE and 
epteekem GANA, wher Hepisanion detteaaee cUMP nil plevalee LARA, Wie 
Inveree telat deteali: lotworn rah and GABA hen been obmet ved i the artion oot 
sertads cheatia) canvulsante (1b, and Wo fae hewn eugeeated Chat cA may aed 
aaah tades of GABA rereptis funeclin bn the retebelblam (2), 


Tye tie UMP CONE) whiet 


Alihengh a athe umber oof deuge will mapperen convadatona tindueesd hy and, 
mptabolie bbaturtenee May Crmtinoe deoneran dn the ONG tu the abeenes ont con 
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agenty wuch wa dwontaadd whieh produce convulstota when thw brat content of 
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EFFECTS OF EXERCISE AND HYPERBARTC ALCON VENTILATION AND CENTHAL 
INSPIRATORY ACTUVETY, ¢ dnd, Bepar tient of bnwis 
ranthontal Mudsetia, Kar BelGd0) Stockholm, 
fwaduns 


Heveral wtudies in the past have @hown that the rumpirabory 
Fenponwes to CO, ahd munuular exuret ae ay becote dopreaned by 
aeute expontiry to rained alr prewaiye, To what extent these of fects 
might be due te Uneroased breathing roatatancoe weconsdary (ote 
eroamad donwity of the roapired yaa, or te a depromaaht: (hareotiel 
ertuetl of thy Peavad Np progatre on Che roaptratery venture haw 
been & matter of devate, Ih a rocent ropore Prom thik laboratory 
(3) tt Wan whown that hypercapnic hyperventilation de reduced by 
high Ny prosmure dewplte a convurront daeredan of thie euntral the 
aptratory avtivity (CIA). It how Neomed of intvruat to davedtigate 
whether the relationship butweok pulincnary venti tathon and Cla ia 
vhanyed by hyputbariec afr and nitrogen during the byperypneda of 
vrvredme an wolly 


Methods Kiyht, healthy tho voluntuors wore atudbods Mit 
ago, WoTYhty ettal capactty yy al Ve giyay Pango a4edd yey bleBd key 
As deo.l dy and dbeul whekye Somend, PMR aed ively Kach pabjsect: pers 
Porinnd two fest with progreskives load lug oxeredde on a eyede ote 
vomuted aedabiing rate 60 rpm plavad tanide ary cvomptagm bat 
Chambers th the Fired Goat the abject tnbatbed og at oan amhpent 
proamute of 3.) ATAD to the other be tihated ati at 6 ATA Crane 
{uapired Moy ak bi the Plret (ost) The eaqometus loal wan ine 
vroanod th Akepe of 10 HW from 0 fo 200 W, each wtop lanting tas 
}ointh, except OW whieh lasted dor 2 mins Pubmenary venti batten 
(VW), Utslal Vobune, reapiratary rate, end-tidal Meo se abe heat 
tate Wore ruvorded continue nly, whopoan CLA wan abuennod by deters 
WINATHOn Of the Ehapsratuny eeelunion preneube, Poy Cy at Chtete 
vale oof 25635 a. To determine the lung volume at whiten Vobur dat von 
wae catiied oul, the nuljecta wore roquonted to make max tin) the 
Upifalteane every mecond miinte during: the exere tay piniins 


Koaultos The aan valued fot 8 and hy Theteanod progienrdve> 
Jy with Tneteamtig work tead, beth at bad ba oy Grontta by ated wt 
HOATA at) (Rtgs Die Tho tate eb piereane od Wo Wan Lever Chan Utnvt 
col Mayet Vis deo th elit femme. The \oovabtaets at ob AEA Wetee cebmb pad ce 
the vontrob valuen up te dae Wy, bot were ntyndtbeant ty Tower at 
Tectia ogee tel POU W, Tr aeetet tat) Clue ep Werte Wiebe alecuit nN 
Whalmer ot abd Dead at oe AEA Chate tte Che emit pit end it bee Dre 
the vontblatton per undt ore dwebeob preninne Ve Pa pd) Wan eon beer: 
ably wer ott 6 OATA Usatot dat ATA and deri yaned: wiethe dite peutic 
» beth conditions The Cebad bonrhtpe ol te Vip ud oe 
wiebe Vatbotten betwoon au yectoe Mtlstapppateny att titel fuse 
Stetesied, whereas Che expiiabory beamet see wedane CREM 2 dee tiits 
stbabtly Uh beth combit fone am the werk dowd fietenael Ch tay ahs 
Pied-btebt) Por deme Wil Phe Poa, fh tee ont edd Cotebp te toa bb ott 
Wot wd Torey abd ab & ATA het 8 fee SY heb when Pan beak ble 
Tanta Phot 0 fe FOU We Mitt Dake fete: perenthome dye ty with tls 
ered a feed, adel wWatte abort. % Pauetecend ty Leowerk bi td te ATA thats 
Thoth DL APA texpen birt Cheah), 
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bigs de Relationship of cnieinaipitatory, cide 
capiratory and ondsexbiratory Lung volun bo work 
load Wurth program (ves toad Leg oxerctae, syttbels 
ap in Pigs ly Vilab mapavity a $,d2 £ oe? be US, 


Diwcuwaton, To the uxtent that t,,) repred nts a true tides of 
CTA bo Q Aural and bypornaric conditionk, ow onservat sone 
of boyhor Ug), valiing tt G ATA air than at tid ATA Oy (sq, Ve 
woukl tndivate chat the central inaptratory activity durtng oners 
eno ta oonhancod by adute axponury te rateed atr and nitrogen pron 
wutus, Howuver, aa diacunned in dutath tno proviewa report (3) the 
Py pela relationship found at nownal atwoaphorte prowsure may bee 
cor altotut at ratwed pransarom, bue te the difference tn compruas 
wihdiity of the broatht ng oodsum, Pa,y at a qivan neural output to 
Lhe (nopdeatory migeclow Will bu domewhal tighor at radaed than at 
Haring) weitekphoric prowmure, In the present 6 ATA ekpurimenta the 
calgulatal thervaden of Py.) due to such effycts amounted to ape 
prowtmealy Ol and Ob em hoo at 0 and 200 W, raspuckivoly, Thaw 
only a cami) fraction ur the*dtlferencas obspryed th tp, | betwoen 
Gand ed ATA van bo atti tbutud te the diffuranee tn yaw colnpreme 
wibliity. Alma, changon fn the breathing pattorn at rataed prog 
mures way alco thee funettonal reptdiad) eapaetty CeRe) which will 
affoek the Po peclA rolationsiip (4), ft ta probahlo, however, Chat 
the tighor Poly Yaluca th Che hyperbarte ag Compared Ca Che contre 
COM Chon wore otly to a tities dagroe eaased by auch PRO-dopendant 
vhangow th Pays Thin follows from the fact that, at any ubyven 
Toads ERV and thin probably olao PC difterad but wlightly ta tho 
two vondi diane (Udgs de (tb ta Tikoly therefore that che rolacton 
of Pa,, to CEA wan approdiintaly the same ih the two sertow of ox 
porkiionta, The blaher Py, y at 6 ATA Chen tnddeatud (hac dud exe 
eretie hyperbarie Hy han ho tareotia of duprunwant oftect on tie 
toublratory cuntern or other nodal xtructuroa tnvolved tn Che cune 
trol of respdration., Fe imy aldo be songtudud that the dimint ahead 
ventilatory tusponwe to okuretse at 6 ATA (Pid, 2A) wan duu marty 
to tho dneroavod gad dondity and vonduquent tieteane of breathing 
rontiebanen, 


Prom the abovy reasoning ft followa that Ghee cainun and mechas 
nin rasponmible for the hagher Poop ave & ATA than at 1d ATA tunt 
bo KoUghe atong Pagtore oChor than pharmaceloyfeal effector the 
high Wy prokwure ce dif Porondes th PRO ant daw compromadbi lity The 
tulad Of preawury can by puled out aw a causdtive fackor, aihee 
the wahe Nigh Woy Wak prekunt fn tho contre) condithons What the 
Ligh pcOwWuNe pat Wo wan the cause te Unitkedy, adheo pach higher 
pProwmurun UML Ty mie be applied Co evoke EkC changua and othe 
asyhk of CNB afteetion, Bndetidal Meg, was hiqhat at 6 ATA than at 
LP ATA at loads oxcucding 100 W, wht@h may onplain part of Ube 
Afivronte tity, y fe Che hdgh-load ranqe, The dit ference i bo, | 
th the lowsfoad pange, ob the other hand, cantet boo aneri bed too any 
Poo, offeet, sihee undetidal Poo wad bt mbint bar maumitude dio the 
two vonditiona at loadw lower thé lou Ky Et avon Likely Chere + 
tore that the pradomnant factor roaponwible for the qugmanted ta, 4 
ronponny at tb ATA Wak Che enhanced breath bay tomistater vauned le 
che ratand aa dommbtye THOR fe wuppar ted by the chteavation that 
the iy yg Peapanke to hypercapnia te fhereanod by added Eaaperatory 
peiatanea Cee The present cata Chen aupport Che net tot thats 
wpite a Coducnd pabinonaay vent bbation, the central trip iratary tee 
Aiytty da enhanced th hyperdarde att, prebably tovdune the the 
eroaned (low per abanee dndiaid by Che pabned iad dona bt y eausen a 
reflex atimdatren ot the peapitatory eentotn oth 


‘the obseryatton of wide vathatbon hetwoon wubjoeta fi the . 
lattonahiteo ot Vito Poy, agreen with previous reporta C2, 4b, That 
tle heart rate wa lower at @ ATA than in the eonteed eond i ttote 
Wipporta Lheonetbon that Ny oat hitub prosmure eaunee: a poduet pot of 
haat rate, prenumably by Anuwtnea GQ ohetaelloekade of the heart Obey 


Com diaiieniks Bhe above results shoe that the ventilatory res 
Wonne Fo preprown ives toad Ted agetetae fa reduced by aeite coxpen 
Wore te rataed ate and attraqen preaaured dpapite a coneurtent to 
Creane of che contral thapieatory activity tnereased ated low pes 
Atatanes Cndtvad by Cho radaed ama dennitly id probably the prodes 
mindanl Eaeter renponwthte ter both the redaetion fa ventilatory 
reaponne abel Choc imhancomnt fn CfA rpespondes 


Keferenesa Wild appear to PROCHEOTNGH, 
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THSTURATORY DCSPNEA MIUCTNG FRRMCTSE AL AP ATAL Te Sademuiry Vf Cannery ten ty 
fe Stolp We tabbamdn, Ke edb sud DL Shottan, Pd. Wat] fatntatare ¢ 
Fivfsonmatal Reavatol, bake Miadverotey, Uitham, eth earedina, fF LSA 


Tro fe gomradly accepted that the capacdty for miscular activity 
Al (dereamer) ambient presnuce purtag Enbaddting of a pa mitre danaor 
than afr af PATA WELT be chomeds redated te the martini veluntdry 
vent ttation CMV) under tte rameditgens itl oan ald tt banal limitation 
bo work (formance white breathing agi mbetore wlth a denel iy dpplone blue 
Dallas recently emerged. foaplearary dvepned has been reperted te ler 
the petmaty work Ufmii lig dacten dee gasinereed divers by cite A pyelaeguartiel stud 
ataddew C49). th oedch att. Che dyapara appoatod uot te ty chombe al 
ts orbatne 
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CARDIO-RESPIRATORY RESPONSES TO EXERCISE 


Tn (hie eeomumiteal ter ce ate reget tl 
vdae tab dts « het nt A edema Batak eget te al Abe I, limpet tated 
AL gmet tne re Edt edo pheperttear fe atddalar 1 > bout 
Potted exer performance when sent i dat ben exerci fe ee 
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Methods. Une respatean et thee exporter ed aubjects to stead: 
state wxere doe were studded: arbi Che abo nme Stlantie to trtode ter at 
th ste Wal) Laberateryy Ibe Hatverstte,  Pxetedae eae ber batinsd thd be 
Locathing (we diferent wan mistures, Ulth demtie: of 2.4 apd 19.8 
v/l, both coutatndog oS ATA, at d6.7 SEAL  Camteols wete abtatned ay 
DAWA breathi ay ofther ate or 0-40 axsgen nitro men ae dead ded ty the 
Jollowing babi, 


labled, Sontret CE ATAY and expertinontad (4b. 2 ATAd condi thane da tie 
the Atlantia To dive, Terdy 


Preseuine lrpdred: gas Vie, VIR, Vile Uaialiv 
tALAD IAYAY {ALAS (ALAD ty/b 
\ ale wl oft a Vat 

\ wily “ 4 - tan 
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The wubjerte vere camp tiomed wfth Cetinds Ei hie dink fot fen 
atimbated depth out She nna. Ue aitvede nerwid de caublecta and: Eaveatl- 
ya da (ag exper hihon tal prataeuda whteh wee peheatood deta, contral 
vans Hb Lhe ehaibor at) ATA. far dtvern were Cratned ta tiett 
Fertab catheters Ina cada artery and to anatyee lbood antiga 
Tote avetow Loented bietde the chambers biatch diver pug totidt tt, 
i} SOOM eet and Bou eve ed odieanbaate per deds af werk oon 
a bievehe ergomepers “ork tate tanged ap ta So, max at 2 OSTA and Fatn 
140 te dod Famine promanrtes The highest work rated at ntemete 
ranged between & Cand 28 ot the mt faee Si mak. A Ga ten mint pied 
perdods were provided hetwaun work periods. AG proanure the SV and tie 
Myntobyibead reaped ti Oxere das wero meaAnUt ed white pach mabegect 
(hopitead tie Or hibe go di Che inorntng amt wile daira hedbeae deiae 
add tetnand aadton, The doxssonn were xAnarAted by a Lunch and 
rent pordod of ged haute 


Mumtilti t ied qae van ond ted to the lnapirateary port ob Che reat ratage 
valve throug eddehere dablag conmmected toa 200 Veber fawelan haw The 
dau expired durtne each mimite pertod wae collected: (iy Doselaa bape 
roppreyed te the expleators added Un breathing valve vit barge hore 
Luling and Tare ntopeseke wth 48° anion. Urdu nt van ty the hagn 
wan murod dha airy ganometor and exhacatind after meanarements thie oy 
And C9 ponteate ob exptiod natplos were anabvred by paneehtamatogeaphys 
Artortal Wloml admples ware colloctod durboe tle Sth and aardak Che bth 
Hiohlen af each oxeretae portad and agadeced far "Os WOU and oll, 


Healt rater were cont ietiady recorded both at teat and bettie 
yeni, Changes te dtd tot al the eho. t Cage atid abalathen wet 
vet dintiod ftom tout paler of magnetometer CA Macermeny Marvatit Magy ot 
Ati Oud Co Che added,  Oayget consumpt tan, earban dtomtdes oboe t bony 
pubmonays venti balden, Uifal veduise and peatratory Prequegey were 
safeulatod Chom he banded oquat fond for Che eaptiemton af Chea 
AL AINCE OD, 


The Peano co bteadtt peaietance dit tom eae ber went (at fot wae 
Veaennabiv dow. Pedk ment hplie ce presage owing darting tlie tbpbeat er b 
Joa vent Qdatlon aversned @ Sod bet My fis hed ahd tr tf rani Pbye da. 


Mie tarts dae tied for were comm beted at premiere dine dig Ue tits 
toutth and Ee lth dav at ae ome, atten the dttlad abteratden diy at bees 
neurophivetelogbe ad didtec daduend ley peewane did returned tuwaped 
outacr cantrnd vale. ADD sath gee ta lemon teated emcoretiont coord {nat doe 
vat le comlotiog tacky whtele roqugred eoeat kd dlas borg t lon ot radtal 
atlettal caunilan, caltbration of Crannduretey ote 


feline MV Vale dee beaned dt prodante aa at eponent dal Fane t fon 
at (oapseed gas denatty, fened iy expenonta ranged Chom ow be ab Ut 
nut wuh(ecte, 


CM) poms ttt CFO i bark of the citer wubter ta wan penaler al 
aie wath rate at ht ATR au compatod te the wame work rate at LATA, 
Th wan no ntgiltdeant dtl lerence tn 4, briween th binte on hella aw 
Hie Snaph ied pas when work wan performed af depth, 


Heart rate ae a bane then of work wan pieatig at otent mid dug dip 
peed. far do park aubdaed ab ANS maw cnimpatedt tie P ATAL Matt taten 
tered tebe faater al reat ail dat Gag emetetan wien heb ta van fiat bead 
cempaged to Lp biix at wht) mw, Foe) Che aubdeed bey whan ou, wah innanidont 
A telative (10%) bheadveatdta wan observed In tidings lt dt to belgian, 
when hovel cate wan gaprenniad an a funtion ot or. 

Habmonary vend tl at dine (hey was wieater fo ate work load at G60 MAY da 
(wo wolfmeta. Plat (ie pean hn O wete, Un waneral, Phe reauit ot lower 
Templratiey tation amd farged vital volimea than thume at LATA. Use wubti rt 
C05) po whose 0) van leme al pleawure Flan at the aadace pati bi ted a inthd 
atlerial hyperbapnla At Che Nigheat work foal beth dugg Cetin and el tor 
bepatbtag, Ct qure 1), 


AML mibtecta aga © need wome degee of dyvagnea hor fie one of more af 
Thr week peetada al Ga. 7 ATA. the dyapnea necurred wnethor the denatty af 
Lhe domgeteed yan montane was 2.4 w/e Cloedbowd of Pt gAd tie dstal. oth 
Jy rane the cemplomr were slewe (Gat ty the ab deed ae raat bee Aan f 
Howth (iapbiatory Tnanttie tone y. Ha wenwat ton ad dvapaea did tint 
mbredate VEE Parte ti) were Aone dated with Jevela of vents dation wht 
peonpeqentod 9 outa ied a (i deat dite at atmdtdoantiv wteater frac {ine at 
MAW that ecourtank ald ALA Vigute DT wtat teen the pedat iinet betwren 
Pare aud t. awa ftactlon of 4YV beth ato) ATA and at ah? ATA. 
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Bede Rat Law and Oth lo exveriay Hard, at variouw work rates 
Toth Cites oxperitonta) aubfecta, The fowor panel preainita 
ered vente dat iei, , Coxprensed an feaction of the AV meaarat 
Uo various comdit Cota) at differant work eaten, Control renutta 
CATA, ade ave falned by a continuons Pioop thet ATA OH, 
Herd data were hot adgoldeantiy ditlorent from ale, and’ for 
arity are eot plotted, Expertmental potnin obtatned during the 
PATA exposure Ly bolsox td Urdinix ate prenentedt at 660 mu 
erelay vont tation teptedented amuch filghes fraction af NV 
tpaAred to the eurtaea, 


cegree of dyspnea appeared to he a dunet ion of the ergometric 


Toa, One aulject UW) wank ables to tolerate the dincembort ita dynpaea at 
the highest work cate (720 kpw/mind dot delt he would have hee onabie 

be continue Venger Chan Chie prenerdted 6 minutes.  bynpoea Limited work (ay 
two aubjecta, more wo th one than te Che other, Ode of the two subjects 


(BIN) wan 


Unable to work longer Chan $ mitten al bis highest work rate 


(B10 kpn/n'nd. The other wubject (HR) experienced moderate ta severe 
‘lyapilea duriog the FEEUH amd vtath minute oF tie Bi gheet work rate (00 


Kyn/m tn) 


both duriag trtmis and heliox exposires. He wan able ta complete 


ali wtX minntew a@ work du triminy towever, during the wlth minute of 


enercine 
Chat ‘he 


white lohating holiux the dyspnea middenly became wo ever’ 
Aubject wignaled te could no longer continue the work, the 


wighal Wan Todiowed by frantie activity dochiliag a atrdaghe bo remove 
the moutipiove and atrenuou offacka to breathe, Me atated atterwarde 


tha! Uf 


Ammo rned te might lave drowned hecauae of Che mudden Cranadd bor 


trom mild Co aevere dyupnea, The Kubjest'® peccaption wak of het getdtag any 
wan to tithales ALL recorded atanadn, CERO, bloc prommure moittuped directly 


from (he 


radial artery, (ompiratary flow and magneton ter aigtaly) were une 


Changed pricy (ead dieing the coxpiratory cabaraniment. None of the subjects 
experlecerd choking sermak hood durtig expiration tor did they become 


dyapne ye 


duydiig AVY eaKurementn under otherwine Rinmdtar candik bora. 


Chewt and shdomial diameters ax meaniived by magnetametorn conxgateat ly 
retlected changer on titel volumen. kid expiratory diametern« did tot 


tm reane 
40.7 ATA 


tiring wxerciae, even when severe dyspnea wan Caperdenced at 


Dincummson., Analyein of artectot blood gan vation demon trated that 


atrial 


hypoxemia wan not ammociated with the sudden onaet of dyepnea, 


Pad, romacned well fa exceme uf 200 Tore even during the heavient exercine 
él 400 mew, Simtiordy, pil vatuen variod vectprocably with aco, and 
at ergometrie etioetn ag hegh ae YOO Kpm/min sc tgai Predat artabof cr 


accdonta 


wan tol abereved. Addi bypereapadd (alo, af 44 Tore) wan observed 


toons rubreet at the higheat bevel ab mgercts: borg helt aid vie termes 
hypercapnia wan bot observed fee the otter maby, oa works Limit dye 


pura, 


All 
payniead 
to enter 


HObpeClA Oxperionced ahorthesh af breath daca tranniont Light 
acuavity, tneluding (alking, eating and climbing an A foot Lailtes 
anection of the chaaber. ft van neceasery Co interrupt these 


activities to “rate ap on breathing, but the aubjects felt th control uf 


venti tat 
poeurred 
wethiinng 


fou, Thin eaperfence wan quite differen: trom the dyspnea whirk 
during exerctae., For example, one nubfect atated he fett lim wan 
further and further beltid tn hie breathing darting emertiae and 


Uhte produced a terghtening spncation at wufim: at ian. 


(neapectedly dyspnea occurred @ore trequestly aud wan more ¢learly 


work Lim 


to obkervatiome with Cilmix, Pulmonary venti let ton dip tn, 


(ting when performing caerctae while breathing heliow an compared 
LHe he viel 


work Lodda Were ates AI gAeE Liat ly Ri ghar th Nello compared Co Ur tmak 


lor the 
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mela 
high Cpa 
pereente 
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two subferta reportliig ittolerable dyapiea, and tn both canen 
xveeded 70%. These data dudtcate Chal dyspnea ocurred becane 
bolic Juad cequired @ pulmonary vent iatlon representing a very 
chion ot the AVY anna saterl With w given gan density = Thin 
arcinevery cane wan darge Chan the percentage oF the AVY used 
OO. mag at wea devel pooamire. 


fumptratory Syapties of varying degeema obmetved by thear dive. 
weredee ina dry chamber at 46.7 ATA dm wimtlan do that seen in 
Wivern al 44.0 ATA hy Apaue et ad C1) amd at &b.4 ATA ly Dwyer 
d. Un theese deep dives Che bapired paw wan preediminant ly 

(th a denmtty af approximately -og/l. Work Limiting dyspnea of 
ratory tature wae aren by Thalmann ead Co) sit immecrard fi vecn 
Roinmreamed abe at GH ATA, with a gan Urenity of 2? asl 


te Gnaparatory dyapnea dur, exere iar at deplhin of & 4-50 ATA 

oth inowet and dey divers (he cauae must centde elawehpre than 
Heth of femeiston on the cardionmapieatory wyntem Gow 

the (nerensed helium preiure on bydeostat i: premsure, wingubacly 
mb Tal ded, may det iate the phenimencen Whe otrurrenie of @ 

event ip the divers of che study hy thatmana et al (5) at a 

fy whaltow depth (4.8 ATA) whtle Wireethiig ait vould appear te 
trlium and hydroatatd: peenaice ae ftoitiatarm An inmptred gan 
at 710 pst fe at amon parameter in theme diveree atindpea The 
mol aeiion remetan elusive We and anther investigators (§,a.4) 
rtioog evidence that Che dyspnea ta at asxoriated with a miqnidt: 
retention or hyposemia The se taation, however, may ania Crom 
eption of @ wiamatih between reset teey ebreed anual ly empedend 
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tor a given Vo breathing ate amd the eftort needed fur aitalar 
breathing o gi od a higher densily. Alternatively, there may be 
peresption at the expenditure of a higher peroentage of one ae reserve 
caps dition (AVY) Chan fe degally requited for a given vrgomiric load, 
Weare not weole, at thin time, to do more than speculate on the cauces 
uf dyapnen. 
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Discussion, Cog retention with uaderwater work oecurs at high work lows 
requiring 6 VV, mox amd more. Individual divers attained Cor level as high 
ws GK mm He atid Complaints of "CO, headaches? were frequent abave SO mm lig. 
qhe deereaned pulmobary vent Hatin durtyg underwater wark fs Che apparent 
cmise of the CO) retention. ‘There are a number of possible and interrelated 
explanations for this hypoventilation an COg retentlan: 


1, Inhatation and exhalation resistance of the scuba reguintor 
Hoatrictians ef ventilatory movementh by the wel awit aid other 
diving equlpment 

3. fneveased respiratory work with a more dense breathing gus 

4. Pulmopney engorgoment from body tmnersion 

he. Reduced niveotar CO diffusion tna denser trenathtng gas 

fh, Unsettsitive contyal ehemorecoptors from jnerous tng Poy 


Churuetertstie dtividual (Og sens tivity may be espeeiably tmportant 
{ue determining Che safe levela of underkiter work. Whom viewed in the content 
of the multhple phyntotagion) streases and qneapecteal cand) (fons eheouttored 
during diving, (t is proposed thit underwater work Limits estahtteahed by accept: 
able FACO) feveds may be more finnoetant to sate divin, practices than pre - 
viowaly thouphe, 
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A strubsted watueation diye Coan equivalent: depth at seu meters at the 
Japin tHirtne Selenee ahd Technology Center, Yokosihig iit Tub September, (ot, 
provided un with the opportunity: to davest igate enydlopulnupiagy ond betas 
comprehensively. The physti to tead memuroments were conducted on four exper 
fenced divers, whove vita statistlea: Gmoun tke) Motto: age tyred, 06s, 
Wedyht Coma, FTES EL wore Chad, Gd 2p NSA Ce G72 O.0K, En mkt 
Ton boomaaurenmenta at the tottom (8) MAD data were collected at the depttis 
oP TU aid JO meter dieebag beth campreeston and decompresatot, The vumpant 
Lob of the atierphere Th the ehomber was mitntatned at Wat ATA oxygen O70 
ATA nitrogen and the rermtnder heli Uironghout the dive. CO, never caceudod 
GUE ALAS  AmbLent tomperntire at Che bet tom was i Cee, sod She eam 
petatdye himidity ataat abt, 
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elevated byyy nao recorded Tn patatbed. With respect fo eiteudatery Pane 
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montage fun dare Ebaffs fine, fie, Het 
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Wad Normat ized (ta 1a) ati monsurement ss) ment values 6S at MOT 
(top panel] and Vy (bottom panel) apainet Hapg Ut rehreathing 
exporimerts ind subjects at Sd onitam. bor CaF ther expen toy 
ad stitlstionl evaluation seo text. 


Hepet sate shasdag conmprossion deeceased adighthy Peou S8el/min predive te 
Ad /mi gp WO aL SE ATAS  Howevers Ht ane rensed: gradually dirty, the 
stay of the bottom and a irked tnerease kan observed during decosp ol 
(Od Uiiny po C001). there wero do sat heart changes Ta blood pressures 
wid Th cardtae Tdeses Chraughout the dive, Stroke yeti ahowed a bendene y 
fo Trcrense during the compression period, Gut remota unchanged mt the het 
tom, The specttic thorme be tnpedatee Gio/e) thd not chumge atgad boon tty: do 


inp thin dive, 


Mast) ad subsoxting) work porharmayee at $1 ATA was evaduated bre 
Jation to cardiopubmoniry fubet bon. Pedal iti, uw tdeyete ergometer, Cho mt 
tnt tolerable wark foud dtiekigg the prodive contaud pertod won edo wath tae 
bros tiie) and man tiull OQ, uptake (iy inaay wan SPEER Femi aiid Yh farmed 
was bot wyabtbemt ly dt tferent from’ that at tae peatitive: ported wiibe: the 
Vo, mma nt 2a Th wad signet teant ty tower powtattve Cys Oty Wa eb M 
SV AVA the muchmad tolerable work dond and Vj, ims decreased ta edb ete ante 
ips Ob) and TROL Memb tp (Oy, reapped tvely. \u, For a given work 
Joad romilned met bali atehanged atdpii. Deere by Eo audi at 
MA wes ERAT Shean qs USO00) mi) Che gui eseluige rath wats not aid 


fleuntty changed, 


\, arti sina dint week dvervonod mage Cum Wit mas tna) werk emp bey bee 
from TA keh P/min prodsye te “S.8S. 0 e/a at SADA tp 0.001), fevaine 
VY, SAVY ean dead wochan ed, Hib snggends a Stab gon ot brent he tig ae ta With 
ee gos pnadig at depth. Vert datesy: ugutyatent te Ue OV) 7a) Tieredsid io, 
work Lom pigremsed, bat mt A ATA GE dey boasod as work bond Vaereamed. the 
Wisp, of dade. at 2 ATA decreased doa bbe d at imxtiad oxere dae at Mt 
AIA Tp B.025). A deeredar Ht heart rate at maxim oxere bai at SP ATA wine 
siulticant at poe U.Ot th rem Petar PATA te Hh g, wht te the cand tan 
Tiles remained abet cyted. The 8; pudae to, remevab per beat beatp at WATS 
vs Cat hoy a SG heant change from predive vate, ties, tant) wath 
Perlorda. se el VEOAEA seemed bat tobe Pitted tr terms at vent that tan amb 
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ERDENT MAXIMUM Hoe SUBBLE DRCCHEIG OH FROM SATURATTOR DRVE. Yen. shelve t bis: 
ot thyatology, Unie. of Mawatl Jota A. Wan pe hon) of Aelieane, 


ef decompreumbon-iinticed fontravancutar babble, ae PEP Avan Lar 
Pabblow smlicata a mild, prevremndy undetectable Lew] oof decomprern dear ng kita 
8 Honolulu, Hawaih, WoiAr thothe gat and tothe deg, The Findings showed Chat Che mockmun tol table 


rf way: reduction Prom a maturation diving appuera to be net @ ppng ton 

e Formulation of ah affietent decompaesaion tabla dopondn on detetminat fon of nen phanomanon, We antierpate that thix finds q etl) facilitate Clie ox 

} pranware pervect don (AP) from a naturation preakuie (P)) to a lowur © omaute (hy) trapolation of ducmuesaion achwlutan among aprebern, tines only the conideras 

is and dupends on determination of Lhe duration ramitred at fy hetore subsepiont tion of aporter upect£ic parameter sx reyiirod, namely, Che rate of inert wan 

i proswure reduction can be made, ‘the duration raqutred at each staqe of decam- eh imthat ion, 

Mi pruanton ia a funetlon of (hye rate of inert gus eliminalion and thus tb Bperies 

‘ dnpendant. On Lhe other hand, the ma aun tolorable Ap without forming bubbled ACKNOWL EDGEHENT. 

iM te slotermined by the phyates of bubble formation ane than may hot be upecten : 

i dapundant., The ebjuctivea of this study fa to deloimiim and to compare the ii dnverd tyation wan my, fed by the Univernity of dawati Sos dean 

we maatinin AB allowable from a waturation dive without forming fn ravancular vollaye joogram under lnatitutiong urant No. Od) 74)iteddi ey dion NOAA Off iene 
bubblea th different epecian. valuation of decomproaation atrann by ayisptomal te oft otal, Department of Commors.. The author gratefully acknowbiudqed tle 
buervation th animals Lnvolvew nubsoctiva judgomant ant in rotatively improcime, awh qatance of t. Watt, Ke fle Keo hhoyanid and I Respiedo di condi ting 


Since ehwervad symptoms ate Yesulta of & major dacemproaston alresn and ate the 
OvVAlUALEd HUbjset ively int mont cauma, it fe cherefore deabrabloe to detotis(ne 

Home proaymptomalic parnwteatery by measa oe an objecke te eritetion, This paper 

ta wach an attempt, by monitoring the threshold of Intravanculal bubbio formas 

tion. The threabe bl of decomproas lone induced intenvancular bubbles san detyeted 

by the ultvasanio tippler flowmeter. 
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Malo Wistar rate weighing 4/6 2h y were anentholiemd with pentobarbital 
wonldite (40 myZkg) ated suratcalsy praparud by inplantiie, a ¢ to fein dintar 
perivarciar bopplar probe (Parki Bloctronien, Miavarton, GIN ob Cie pobler tor 
vena cava caudad te Che bend) enaind, bon we tghineg funtweon UO Co 22. ke went 
also nurgically prepared to da way nbmilar to the eat by using TO ta eosin dias 
moter Clowtetur probes, townver, the probe was focatod on Che pontorion vena 
vava botwnen Lhe heart ated Che dtaphragi, Two woke worn allowed for Pecovory 
following aurqary, Thiw chronic preparation was chosen over at oxternat probe 
fo Gdibinate the nacesabty af aneethotbedag tha animal auting cotprans ton atid 
aubvaquent doomnpregston, The wo Trad fro the probe werk run aubeut neonsdy: 
to The Cap oF Che dinad hotween Une oo wdtn Cot the pat did ate Ube back of the 
mek fer thedog, The Cloweter probes with Chonlenton nf ie - do,o Nite were 
toatadd prtet te and followin dinplantation for bubbbe detuct ti abtlily. 
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o-no buubles 


O- bubbles 


Dotoet lo oF dnl. sued ar bubblow wan inde, Udine a Pk Cleetooninn qj 
Uappiad Flowmeter Modal Rab cebth Che output mdynad fod ta an audte amplitien, a a 
CHgnet te Capo roeneier and a& penewriting owed llagraptiie reennilon. the babble f 
van be datected by the ddatinet foppler ahi tied echt epdng rounds ar froin fecorderl & 
trauun, 
a. 
Pollowthy a ctop theteage fn amblent premaue diy) dh ab ited chamber bet 4 
the gat for bo how, ahd 6 hour fot the dog ta tiie byperbario chaiter (lant 
aud Clay, Hoteton, TX), prannare rediet ton wWaR eat tied aut on rapidly an the 
ayston pemittod te a prateterinined dawer predaure (CP). Gh there wir ne 
thdfealton of bubhtow within k hear, the decomprennion wa coneidared bubbles 
trou, Por cach natibat (an premaure (yt, at dhereaning praia i fterence CA) 
Fed Lower progq@are OU) tom feted an vaeh expoNEe an noparale mxpor tients 
Neal the throdvald for bubble detect ton wae found, in the tat, repeat apes 
wurde worn at leant aa bows bul ne sander that | dage abhor Cheat eapsaaton. 
For the dog, the eepmat comp) ondionedeconprendion uxpasorien were mado weekly, (caaaennd RAIRIIEDS SEEDER Renmeenh aeons een ae 
Comproqsud abr is daod fy ad) oxpot dimen! 6. é $ 4 .) iy ’ u Q 19 
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Vie. Lane the qrestant Ap valued not pradie dig bubbles and the noma lbent Al 
valuon whote hubider wore dete Cod dia tia tho Trad pbewatine pkponured, Bach 
Port capretnenta ome rat fot eee prommide expenure, TA) pototie with value 
areater that the teweet SP wren dabbles febre tan) and few. than che hrdhort Ae 
witha! bubiton Gupte) have hoon omit tet The Cite Chreatinbh for dapper. 
deteetad Tatravanediay ambeti can de comiidnred te Die datween Cie partied nubdele 
anfiono bubble (ines, pper daahed Tinwe folteaty pnetdence beveta for decums 
Poe son beh band On behav bad) ober dat io oh Bergin ef ak. Cink, 
Telit, DA. Dita can Phe repeat Gee ue MRprmicie fot Che tat are dient a dy 
samba bam PPE. 2. he pated Poee ee fet chtta parnts lietpeaten thie rent one 
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Fla 1b Doppleredeterntaud deeompronkton abekborn Chi eaield bani! on the 
delee tab gh venous dan embalb dn the doy at weekly uxponuresd,  Sinoa A aim) B 
abe cho ho bubble eeqrensiun Linea fot the tat at the repeat aed dirat 

Ok tan, Eeopertavely, bana da he averaged er bt ied) perl tion prennane 
har humane according Co Yaunt (Aviat. Space Envitot. Met. badd, 109), 
Sov cdrelen rapreaen) oe hub bb did open chet biti dte detect fon af 
Antiavaaciiia? bubbbow dri deenmpreng fans 
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DETPRMTMAT ON OP SABE TEU TENATON VALI NUKING THE SURFACE TNTERVAL TR 
RURFAGE DECOM GS TON BCIIEDUBES POR MEL INH: OXYGRIE TIVES, Poter oO. Fdub, fia 
Updeu Kespareh Company, Iter, didrvey, towdelana, Usa, 


Although the wate fourd auperaatuentdon tevela for udtrogen di min due die 
Weiter wartace Intervala Th aurface devuinprasaton ate dives lave previcuwly beac 
detevmdnad by emperdeal Lowts, no aqutvalont expertiunty have been conduetod 
for LEMUR EN dak Cisne Condon Following vel sumeonygen expowuren, Some 
wvidonce MAK eRt Od htt pomsihi tity of ot tidaation of tach llgher quant tt due of 
(nert Rak Levels tn alower Clamie halfot ime compartmunta Chan theme do current 
Wwe dn mibbtary and comoretal nugane decompeematon wchudiden, in tonta to 
dovelop an emergeney wirtace davomprewslon lable following prottion Cabiulat dig 
wWetorml waturation aopomere at 42 POW teeathtng & OERRZ-9802 wixture) far 
propont TERTUTE D, wubjecta wore oxpowed to wurtacn dutervaln uf 10, 15, and &0 
minutes Oy auccudaive EoRty Ful lowing Lhe preemite expomure ant priar to re. 
vumprenaton Cadel t971). The two divera oxponed to a 10 minuke aurlace 
interval cad the ade diveen expowed to a 2 miowte surface diterval wore anymp- 
Comatie ducing the wWur,acu interval, Likuwlaw one of the two diverea expomad to 
4 a0 mitite witides Uiterval wag teeu of aymptome ducting the nurdace (ntwrval 
period, Muwever, the othoy vubjact cxpertunced aorfoun aynptamy of decompron- 
Khon vlekneae in the F9th minute of the wureace Uneervals Tb waa bot, however, 
the decomprogkson xickiwan wo wach, bit vather the nature of the aympt ois 
Wiiteh eerie aint te tpatand. 


Aq shown in figure Ob, abl bodtdy tad thine clamae compart monte betwen 4 
and (HO minotin (tte lattec value thought at Chal time to represent the slowest 
tiene halts time compartmunt 10 man) were al an appromimate atatie of equi dt 
Verdun with le nitrogen partlal premiate af the by mathin meddum (68.25 FSW) an 
Indicated hy Che hordvontal Ping. the dutermert fog Tine ahown Workman'a 4 
vieluew foe udtrogen for aredval al wage level prowsure, An “alpwn, Linkue com 
Par tinonte with tale tiie of Soto 20 minuter donot tavedve viotations of 
devopted wate eritert., For an dinkofdnate pettod of rewtdenee at aoa dovel, 
Neyond the 20 minute half-time compartment, tle dogtae of lheet) yan Jomdiig in 
wxcenn ol the wade Dldt diner ean wth thamue lod Clie, Henew, Lhe sheweat 
theme Welf- tin campartmonte have the preateal degree of aterm wan beyond the 
avcopted vate Plin(t and woubl be anttetpated to he tho mont Limiting and the 
Vikely aroma of (nitted mymptoma of decompreawlon wlekiens. The aetusl aye 
Vata, bowaver, were not the charactor int te “kine bende” ansee tated with the 
Nhoweat {lawn but cather of m type aewocdiated with mich faater wintue hale- 
(ime compartmente, Thi wag 4 reapotae more directly ameordated with 
bubbdy yraweh than fot excwin Lnerl gan loading perme. LF tee, murtace 
decomprondton achodulew. which malatained the Clamie dooston of the faster 
hatt-tine compartments within ao epted nafe cedterda at the ¢ime vhareda Che 
diver te wapommd to aurfave presaure for a brief surface interval, would permit 
much greatet inert gaa loading in the slower timwue ball -tle compartinantis Chan 
Iain current mage for mich wetodalen, 


A computer wae uae to construct premure prolilea ta whieh the slowest 
Vinaue compattionnl! would control or Limit decampteneton ptiny te arrival al tie 
Tinal eater decumpreaaion atop, where, in oath achadoden, sultledent onygen van 
witiiaed to bring the famter tianua halts (lee cempartaenia within acceptable 
limita for a helen surface interval, Using thoee profiles, aaperimonta were 
conducted, welng a dry teat chamber, tn which tisen volunteer mubjecte wore 
oxpomed to four hour axpowurem to 150 PAR breathing hellum-xyqen wintaren, At 
the end of thin pertod the subjects were derompresmed ti accordance with the 
computer generated schedule ty elmulate the vatvr decompresa(on plage, Fablow- 
fom thin they were brought ta murfece for a auttare interval dutation vf Ste 
Vo winuten, ln the sattlal amperiment Cistue Cenatone in the alsaweat hodsty 
halted ime Ctiaue compartment were Dimited tu values curtently in ume by contem- 
porary methoda for artival af wea-level premeure due ing the aurface duteival, 
The four muhjoctme murtecel after completing the entdiee pretlie wbown ln tig. 2, 
Yullowing thia eaposire the aubjerta vere cecomprenwed to 70 FSW. On arttval 
at thie prenmsure the aubjerta breathed oxygen fur 10 minut 
to chamber alt ail brought to 40 Few. The decntprosmdon wae Fated ty arene: 
daore with the computer generated arhedule tno whlet ton sublecta amcendad to 
atittace in 10 PAW atagew thre bine Ontermiiteut ait ven abatitem. Menge of 
The sub jerta eaper tence any alge oe uymeptones of decraprewaion eb biean etthet 
during or Fabluwbog thin expomute 


In auicceoding eager imenta ther levels were elevated in succeaalve stagon 
avd the Final afmelaled cater decoumpresaton atop wan accordingly Incteaned to 


were then avitched 


witomurbacdng with Che focreased dnert gas loading tu the slowont Cian 
votipartment., The patita dt whieh the four aubiects wre brought to sutlace te 
Madieated by the lettora #, €, & Doin tigate #2. Rom of the above mentioned 
schedslen teaulted fi any alxna ot avinptome ol des onproniden wbekneses ed thes 
during the decompreatitan, mtiace dnterva), er post dive decomprension pet lad. 


Ab previously stated, a Pinal pertod of oxygen breathing, juat privr to 
airival at aurtues prorwure tor the surfyew interval, fa hveeawary bo tuduce 
the Canter Uivsue half-time componanta to acceptable levels tar a be tet per tod 
of reaidenee at sea-lavel. Obviously the use of oxygen dn the watur betow a0 
FSW would appedt Co present ag unaveeptible rlak in any pragtteal diving opera: 
tlom. ft wan thought thal ohw avunue might provide a wolulion to even iatgel 
quanticfen ot gnert aas loading priot to wurfaciog than posible with the 
acheduton utilized up to thts paint, Thin tavolved subwtitut ton of a 95xHe- 
5202 mixture tor th 9OTHu= 10902 mixtury previoualy imal while on bottom and 
following Che ame proawute profile to generate bigher theme taneion leveln 
Io the slowest bodily Chasue habt-thme compartment, ‘Thin dnvelyed some com- 
paralively wml) vialatlonw of computer aeweunud wate Limite during tte water 
decompreadion pita. This however would not, according tu pawt experiance, 
offen pradtes probtime in "normal forme of decompramadon providing auch vlo- 
ations were hot repeated within Une mame tlaswe compar tinal during the 
deconprennion. Accortlugly, two aubjucta wero exposal to tia profile which 
resulted Gn the tame thRaue tenadene upon arrival at eurtace prowmure Cur the 
S minute wurface dhterval ak had teulted in Cho expewire dn wlll the Kubjocta 
terminated the water deconpresnion jane at the podut marked "tn Claure 


One aUbfecl won Gnymptonat ia during the wurtace interval, Tha other 
aubfeet experiviived acvere pain dn both knees after three minutes at wurtece 
prewayre which vaw relloved during recumpreseion to 70 FAW. Both mibjects 
were decompreaaat dn urcardance With the computer genwratad profile. He further 
Symplomk ur rteurrenes of aymptume were reported wfther during the dvcompros 
Alot oor poml dive period, 


The ability of the aubleete te withatand the tuch bdghwe Cleave tendon 
feveleoon arrival at surface preunure or wurtace dhtervads of 7 fu 2) mitten 
without aby evidence of aymptoma of deconpremaion Kicknosa, leaves DOlCle 
doubt Uae the wabet decomprenkion phave waa Che primey cause of the decom 
ptedaton Kieknewe din the schedule amploving che YS<te-h202 breathing miatire 
Wt depths Heme Pt would appear that although much higher tiaue Censors 
fn Lhe atowaat hodity compartinent may be weldeved by thie method, the deacons 
Pression plier te che aurfacgs tnturval must be handled wlth groat cate le 
avodd (he orcurrenve al dicompraxiou etpkiveae durtig Cho betel ntay at murtace 
presdures Tn additton, the wapar tenes of the TRETITE LD tent dndbeate the 
Waeard with regard to ebwvated Ciaatie Cenwtona Cn tle faater compartinettic at 
thin poinds However, whtle proper management of Uheww atean, Cha leat ahow 
that inch Wighor bevels of inete pak may bw tolerated ty the body in thu «low 
wat tinue hali-time compartment without fb) aifect. Further, cho graatty 
{nereaned toveda of tavrl yaw tipoh derived at wea-leval prewaure dur log the 
wurtave interval, atrongly Undivate that Che primary Caetot de produc bing 
decviproseion wieknwke deo the bubble growth factor ae oppoaad te the degree ol 
ecens tnert Kat loading beyond Lhe accepted wala loved, 


Aw shown, the remudtx indicate Gal much hlwher tinue tonwton devala can 
Ieeattadned Un the wlowoat Uiwaua compartment ductbg a brief surface Liletval 
(ban the bevela ehleh are currently utdlieed Ih wuttace deconpranwtul place. 
duren, fn oaddition, the Cinal water atop may be 10 to 20 Teet below the 
aeveptes 40 loot wtage allowing adqnddicant raductlone of In-water decompt en: 
wih Cme privr to murtactng, Ui thwae tence, thin hee ceaultwd dno reduce 
tlow of water decompreswdun Cine, Probe the bnsehad 423 minutes tn welwdule ' 
to 256 minutes dn the final achedules  Thie providas a reduet fan of 40 percent 
watt ducomprese ton time, Uti talog prementiy decuplad Piadte with regard to 
potidbndble waley decamprommdon tlie oc total expomure Uime fur a ddvet lie this 
water, appliratlon of thia method can provide for practical) bictwanma fh expo 
wate time at depth: applied to pranent expomurem within hie Limit tC may be 
appt taowiani¢teantdy reduce the wale: deconpreanion ¢ hme atid hence Chet dine 
requdred Cor oxpunure to a howt ide env ronment. 


the vearares cepotted here has been aupported vider Che aftiew ob Naval 
Mreh Contyaet PNOOUTA-7HeC-Obe? with Laide provided by the aval Koddiad 
teh and Development: Command. 
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INERT GAS EXCHANGE AND DECOMPRESSION 
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MECHANISMS OF AURAL BARGTRAUMA, J, Miller, Ay Axelsson, bi 
WH. otter, Department of Otolaryngol ouy, Untvers tty of Wash 
Washington, U.S.A, 


Middle ear (H.E.) changes with barotrauma include development of effusions, 
vascular hemorrhage, tympanic membrane perforations and disarticulation of the 
ossicles (Fields, (960) Goodhitt, 1971; Edmonds & Thomas, 1972) Gnodhiit at al, 
1973, Beastly, 1974; Compere, 1974), Suggested inner war changes have included 
mambreneous labyrinth distortion and rupture, round window perforation, and 
hemorrhage (Vail, 1929) Simmons, 1960; Parmer, 1977) Freeman & €dmands, 19721 
Harker ut al, 1974). The majority of these sudvested and observed changus derive 
from abservations in man, On the bests of animat studies, a number of them, tn 
cluding inner ar changes have been confirmed to some extant (McCormick et aly 
19734, Lamkin ut al, 1974). For the most part those animal fnvostigations have 
born parfornud under conditions of wholn-body hynerbarotrauta or focal static 
Mf. prossure changes, We have initiated studies to evaluate the effects of 
phasic M0, pressure changes, The program $a aimed at evaluating the struc- 
tural and pnystologtcal machanism underlying phasic barotrauma, The studies 

to bu reported will concern the chronic effects on middla and {noer par struce 
tures of phadic pressurm chanda, We will also describe acute changes (1 

wiadle and inner ear structures dad associated changes fn ME, transmission 

and fnbor car electrophystolodical response fitmudiately following phasic MAP. 
pressure change, 


Muthads 


A total of 94 guinma pigs were used in this investigation, In cach 

arifmal ane ear was randomly dosignated “control the other “uxpertimntal’, 
Muliowing the exposuty of the bulla of both wars, the exper tinental oar was 
exposud to a posttive ar negative phaste pressure change, of rapid risa/fall 
times Ane 12 soconds fn durations ranging (a magnitude fram 1,000 ta 6,000 um 
WL0, Following pressure axposura tn 20 antiads, tho incisions wore chased adil 
the subdects troated with antibtutics, These animals were sacrificad following 
Lieve wank survival for anatomical study. Seventyefour andiads wore wed in 
Acute studtes of Immediate structural ($6) and phystologica? (1H) changes, 


Histotogied) study Me duded evaluation of drum and Abe strvedares wit 
the afd oof the oppratiog mlcroscape, Followad by ight and phase-conteast mic - 
Noseople Study of inner ear sensory sout-eodtheltum and vasculature,  Histee 
Joyical proparstion of (ange ear structures was based upon soft surface prepare 
attae procodwes (Axelsson et a), 1974, 1975) fn 4? antingds and seetad paramo 
dolar secttuntng of collodin embedded materia) in ee antingty,  Sueface pre- 
pared tissue was statned with oxmle aedd,  Serhadly srettoned matertal was 
Statned with HAE. Paystalagical study foeluded evaluation of phaste Mb. 
pressure daduead changes fn absolute and relative Mob. Input finpedance and a 
weasure of cochtaar tinpadance doetved from cochlear micenphonte activity (abtor 
wee 1966) for ftroquatnidies trom POU to 13,000 Ha, (Seo MePhorson et aly 

Wb), 


RESULTS 


Anatomical Observattonss Primary Mob. Structund! Changes cn poth acute 
and chronte antnals teluded distorthan and perforation of the tympante mem: 
brane and ef hastens and heaerhaqe, These changes were corbebated with 
direction and miget tude of ape ted pressure, Tymmandc membrane por lore 
Lions and soraus and serasanqiinous PCs tons we most frequent with high 
hoyattve peossuras,  temurvhagte Plata and pectyakcular hommerhages were ust 
CoMmOn WIT TON negative prossures ta acute anda and mote feoqaontly abe 
weryed with Afgh positive pregsure fa chromite antote, ese Pedi were 
fattaenced by the pregence of (hoc fon th spproedingtoly 40 wl the chante 
mater), Memmorhage was observed bn Set of the aiuto and Shot the chpents 
exper tonntal aie, dn the absence af (nfee thoy hemorrhage qeeureunce ty 
Chron te edi way fit, 


Count! wintow perforant Cony wites observed fa aver 4fh af (fo cheats 
Ama ls ego ged to Af gh (bt) om HY) pre vaee at Ob ther atewet fon, bart of 
these mans Hibi tid Mt tite ttok, Round winder perforation were not ube 
srw ino any acute antag} nor Teenntrel infected ears af chrondy antinds, 


He onstaince of andod yephat te heme rhage wis observed. le deutes miter pal 
Wt wehtbited wopmetowntally Uneieed pert) yephatss hemore tage, Abs we te 
Catia Co negative provsare, fn cheonte animals, after t meebs suertvaly guet 
Yyinphat te hot thane wats ebweryet br bof the miter tale «fie the paty 
WEE PL 1O (US TUEVE prengate aimed 400 wit mhsteyed! fa eee bagised te 
Heoative pressare, Thts reba tiatidtie ot beet pophat te hemor etage be chit 
1s Fo posht ive presse Ty cedered tee the shen of fades tion, 


Vadrope, Saget ied capture of Phe yort iba lar anobe ane wits occis Canad dy 
ubstyed do patanenttabas onerdadiy seetionted matortal, They dot oat appear te 
be related to Mb, press ase dbo tion oe nmandtade and were c ey alae tee 
eontred mata 


Rhys detogit a) Observations Phaste pressqh change echbo ttt a yar table 

Ot dpe Tate foot he b Pengt tegen at coe hteae bop adace. Roth tac tbasos, 
PUY MU Re ved Fae Spd bbe freee te tn deh 
mogscte. Ee general Ab, dapat dapedqnee ctuingeet Tittle for low teorpuete , 
atimo lt (fut Frequencies dietow the resonant fej y ot tha KPa, areata 
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